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ITS NO BlARNEy--- 


34 out of 36 engine 


manufacturers using chrome rings as 
original equipment specify 


Perfect Cirele 


The Standard of Comparison 


The application of solid chrome plating to piston rings, 
as perfected by Perfect Circle, more than doubles the life 
of pistons, rings and cylinders. Performance data will be 
furnished on request. Write Perfect Circle Corporation, 
Hagerstown, Indiana; The Perfect Circle Co., Ltd., 
Toronto, Ontario. 
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Firebird . . . hottest thing on wheels .. . GM 
laboratory on wheels! It’s America’s first experi- New Departure research has pioneered 
° ° ° such “firsts” as the lubricated-for-life pump 
ment in gas turbine power for automobiles. chal end soar wheel bell beans. 
And to New Departure, Firebird is another 
research lab for testing new ball bearing appli- 
cations. For the New Departures in the Fire- VQ . h BALL 
bird must operate under very unusual condi- Hing agLrs \\ 
tions—yet perform as faultlessly as the New 


Departure ball bearings in present cars. epee 
Through continuing research, New Departure , | Fi f 
keeps pace with industry’s new products and 

new methods. It is one of many reasons why— * 

tomorrow as today—you can look to New 3 


Departure for the finest in ball bearings. BALL BEARINGS 


Call on your New Departure sales engineer 

for application assistance when improving Tow eM LL ee my le 
* . aCe emule ee ticut, 2 

a product or designing a new one. sbentbemaatbamsttines: irre Pega 
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High Strength Nickel Alloyed Steels give greater play to 
the skill of the automotive engineer, because these 


nickel-containing steels have greater stamina and 
toughness as well as resistance to wear, shock, fatigue 


Black Diamond 


and corrosion. Send us details of your metal problems 
for our suggestions. 


cuts deadweight ...adds load capacity 


“We manufacture the lightest steel trailer 
ever built”... states the Black Diamond 
Trailer Company, Inc. of Bristol, Va. 


Weight reduction obviously brings 
basic advantages to trailer users, because 
less deadweight allows greater payload 
and, correspondingly, an increase in rev- 
enue. Secondary advantages are that 
every pound trimmed off saves fuel and 
reduces wear on tires and brakes. As a 
result, operating costs go down. 


To reduce weight without sacrificing 
safety, Black Diamond uses thin, light 
sections of high strength, low alloy steel 
containing nickel. 


Nickel alloyed steels of this type pro- 
vide the same strength as thicker, heavier 
sections of plain carbon steel. Compared 
to carbon steels adjusted to provide equal 
tensile strength, the nickel alloyed steels 
show superior behavior in fabrication, in- 
cluding welding and cold-forming. 


A 
INCcO 


THE INTERNATIONAL NICKEL COMPANY, INC. 


of Automotive Engineers, Inc. 


In addition, these nickel alloyed steels 
resist abrasion and erosion as well as 
many types of corrosion, and thus 
lengthen equipment life substantially. 
Produced under various trade names by 
leading steel companies, these high 
strength steels containing nickel along 
with other alloying elements, provide 
three basic advantages: 


1. High strength, intheas-rolled condition, 
permitting important weight reductions. 


2. Excellent response to usual fabrication 
operations, including easy forming and 
welding. 


3. Good resistance to corrosion, abrasion 
and impact. 


Consult us on the use of these high 
strength, nickel alloy steels in your prod- 
ucts or equipment. \"/rite us, today, 


67 WALL STREET 
NEW YORK 5, N. Y. 
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Synthetic rubber sealing member 
bonded to steel ring for sealing cir- 
cular flat surface —no grooves 
necessary. 


Bell) Rubber —- 


' ROD PN 


3110 Oakridge Drive, Dayton 7, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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FELT FOR SEALS... 


Western Felts are highly versatile! That’s 
one of their tremendous advantages wher- 
ever you can use a felt component to help 
the performance of your product. We start 
with the very picking and carding of the 
millions of tiny wool fibres, with every proc- 
ess in our plant under our complete control! 

Western Felts are made soft and springy, 
dense and hard, or of any of the unlimited 
degrees of density in between. They are con- 
ditioned for the exact jobs they are to per- 
form, right down to the precision cutting to 
extremely close tolerances. Especially in the 
more dense consistencies, tolerances often 


WESTERN 


4035-4117 Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 


FELT WICKING AND LUBRICATION... 


...and Always to Your Exact Specifications! 


are as close as a few-thousandths of an inch! 

Wear, age and weather do not affect 
Western Felt parts. They deaden sound, seal 
against dust, greases and oils, or they are 
made to absorb and feed oil when used for 
lubrication...exactly as you wish. Western 
Felt parts can be chemically treated for 
hardness, waterproofing, mothproofing, oil 
retention, abrasion resistance...or greater 
tensile strength. 

Western Felt components will help solve 
many of your problems. You are invited to 
consult with our engineers. 


MANUFACTURERS AND CUTTERS OF WOOL FELT 
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Integral Type and Linkage Type... 
POWER STEERING at Its Best 


>» For a wide variety of vehicles—commercial and pleasure— Ross is currently 


producing both integral and linkage Hydrapower types . . . that are among the 
simplest, surest, most economical power units yet developed. 


Fingertip steering ease—faster steering response—automatic 

cushioning of sudden jolts and jars—alert, positive steering with 

that all important feel known as road sense—all these are Ross 

Hydrapower benefits that increase driver satisfaction and safety. 
Exclusive steering specialists since 1906, Ross supplies the right gear for every 


steering need— manual or power. We invite discussion of any steering problem. 


ROSS GEAR AND TOOL COMPANY - LAFAYETTE, INDIANA 


-_ oil L j 


CAM & LEVER MANUAL...HYDRAPOWER INTEGRAL...HYDRAPOWER LINKAGE 
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Choice of the 
Leading Builders 
of, Ainrcrafe- 


For more than a quarter century Lord Head- 
quarters for Vibration Control have designed 
and manufactured bonded-rubber mountings to 
protect vital aircraft components from vibration 
and shock . . . to improve the overall operation 
of aircraft . . . to contribute to passenger and 
crew comfort. Among the many well known 
Lord Mountings in the Aviation Industry are 
(1) Dynafocal Engine Suspensions (2) Instru- 
ment Panel Mountings (3) Antennae and Elec- 
tronic Equipment Mountings (4) Cowl Mount- 
ings (5) Actuator Attachment Mountings. There 
are many others. 

We invite you to take advantage of Lord 
experience in Vibration control . Ask about 
maintenance cost savings effected by Lord Core 
Renewal Service on Dynafocal Suspensions. 


LOS ANGELES 28, CALIF DAYTON 2, OHIO DETROIT 2, MICH. 
7046 Hollywood Bivd. = 410 West First Street | 311 Curtis Building 
NEW YORK 16, N.Y. CHICAGO 11, ILL. CLEVELAND 15, OHIO 
280 Madison Avenue 520 N. Michigan Ave. 811 Hanna Building 
DALLAS, TEXAS PHILADELPHIA 7, PENNA. 
313 Fidelity Union Life Building 725 Widener Building 
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Easy way to 
up your 





—Specify Goodyear Wide Base Rims—they’re lighter! 


Ww new Goodyear Wide Base Rims you 
can carry greater loads — make bigger 
profits. 


Thanks to superior design and engineering, 
Goodyear Wide Base Rims are far lighter than 
old style rims — enabling you to reduce your 
unsprung weight. On a tractor-trailer unit, 
this can mean a pay load increase of as much as 
100 pounds. 


But that’s not all. With these wide base rims 


GooDy EAR 


you can get up to 30% more tire mileage—a fact 
proved on trucks and buses in all kinds of 
service. That’s because they provide greater 
air volume, resulting in less tire heat, fewer 
tire failures, more recaps and fewer road 
delays. 

And with all their other advantages, these 
lighter rims actually cost less, size for size, than 
ordinary rims. Get the full story at your near- 
est Goodyear Rim supplier or write Goodyear, 
Metal Products Division, Akron 16, Ohio. 





WIDE BASE RIMS 


MORE Fours ARE CARRIES ON ScgersAs RIMS THAN ON ANY estas KIND 


nk you'll like “THE GREAT S RY EVE D’'—every Sunday — ABC R 
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THE GOODYEAR TELEVISION PLAYHOUSE—-every her Sunday—N TV Network 





Effects of Elements 
Used in Alloy Steels 


This is the second of a series of advertisements dealing with basic facts about alloy steels. Though 


much of the information is elementary, we believe it will be of interest to many in this field, includ- 


ing men of broad experience who may find it useful to review fundamentals from time to time. 


To simplify a rather complex subject, let’s outline 
some of the individual effects of four leading alloying 
elements used in alloy steels: 
NICKEL—One of the fundamental alloying elements, 
nickel provides such properties as deep hardening, 
improved toughness at low temperatures, low distor- 
tion in quenching certain types of tool steels, good 
resistance to corrosion when used in conjunction with 
chromium in stainless grades, and ready response to 
economical methods of heat-treating. 
CHROMIUM—This element is used extensively to 
increase the corrosion-resistance of steel. It also 
improves the surface resistance to abrasion and wear. 
It exerts a toughening effect and increases the 
hardenability. 
MOLYBDENUM—This element exerts a strong effect 
on the hardenability and toughness of steel. It greatly 
increases strength at high temperatures as well as the 
creep-strength of steel. 
VANADIUM—Ano element used to refine the grain and 
enhance the mechanical properties of steel. 

A combination of two or more of the above alloying 
elements usually imparts some of the characteristic 


BETHLEHEM 


properties of each. For example, chromium-nickel 
grades of steel develop good hardening properties 
with excellent ductility. And chromium-molybdenum 
steels develop excellent hardenability with satisfactory 
ductility and a certain amount of heat-resistance. In 
other words, the total effect of a combination of alloy- 
ing elements is usually greater than the sum of their 
individual effects. This interrelation must be taken into 
account whenever a change in a specified analysis 
is evaluated. 

Bethlehem metallurgists can be of considerable help 
to you in selecting the proper alloy steel for any use. 
These men will gladly give unbiased advice on alloy 
steel analysis, heat-treatment, machinability, and ex- 
pected results. Feel free to call upon them at any time. 

And please remember, too, that Bethlehem manu- 
factures all AISI standard alloy steels, as well as special- 
analysis steels and the full range of carbon grades. 
You can rely upon their quality, always. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


als 
STEEL 


ee 


STEELS 
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r you need a dependable source of supply for your ranging from automotive parts to door locks, elec- 
small, precision stampings, these Thompson trical appliances, and many others. 

production facilities are ready to go to work for you. And, along with these production facilities, you 
can also “borrow” the skills and manufacturing 
know-how of Thompson’s experienced engineers. 
Refer your small-parts stamping problems to 
equipped to produce large quantities of small Thompson Products, Inc., Special Products Divi- 
stampings for a wide variety of customer uses— sion, 2196 Clarkwood Road, Cleveland 3, Ohio. 


Youcancounton Thompson Products 


SPECIAL PRODUCTS DIVISION 


2196 Clarkwood Road . Cleveland 3, Ohio 


This high-speed production line, one of many in 


Thompson’s Special Products Division, is fully 
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From oil to oysters, shirts to steel—modern truckers are boosting 
business in every industry by hauling more goods faster. Stepped-up 
round-trip schedules call for plenty of horses under the hood—delivered 
through gears with the right ratios . . . gears that shift fast and easy... 
gears that go more miles with Jess maintenance. That’s why more 


truckers today are s pecif ying Fuller Transmissions. 






10-speed, single-lever Fuller 
R-95-C ROADRANGER® Trans- 
missions boost round-trip time on 
International Tractors used by 
Johnson Motor Lines to haul 
textiles. 













Fuller 5-A-1120 Transmissions—on 
Model 910N Diamond T's used to haul 
oil for Southern Oil Transportation 
Company — shift fast and easy with 30 
tons GVW. 


This Ward LaFrance—hauling 40-ton 
brake shoe for Ross Transport Co., Ltd., 
South Africa—makes round trips up to 
3800 miles. Main transmission is Fuller 
5-C-72; auxiliary is Fuller 3-B-92. 





FULLER MANUFACTURING COMPANY (Transmission 


Unit Drop Forge Division, Milwaukee 1, Wis. « Western District Branch (Sales & Service—Both Divisions), 641 E. 10th St., Oakland 6, Cal. « Shuler Axle Co., Louisville, Ky. (Subsidiary) 
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WITH NO LOSS 


TYPICAL PROPERTIES 


@ Weight loss of castings: 
After 168 hrs. at 392°F ..... 2-3% 
After 720 hrs. at 392°F ... 13-15% 


® Flexural strength retention of glass 
cloth laminates: 
After 168 hrs. at 392°F .. up to 90% 
After 720 hrs. water immersion 92% 


®@ Shrinkage during curing........ 5% 
© ASTM heat distortion point of 
GONE Sais caseeck ses 212-220°F 
® Electrical properties of castings at 10? 
cycles: 
Dielectric constant ....... 2.85 
Pawar CEE bin ks cciccccs .00575 
Goes GUE 2 ckccvocercies 0164 





FOR COMPLETE INFORMATION on HETRON 
resins, send today for technical data sheets 
listing properties of the liquid resins, cured 
unfilled resins, and gloss cloth laminotes. 
Includes general handling and curing rec- 


ommendations, and other useful information. 


— Chom the Lolly the Exh 


HOOKER ELECTROCHEMICAL COMPANY 


In HeEtTRON, a new family of self- 
extinguishing resins, you will find in 
full measure all the properties a good 
fire-resistant polyester should have. 

Heat resistance, in particular, is out- 
standing. Castings aged at 200°C lost 
only 2% of weight in seven days (as 
compared with 10% or more for 
standard non-fire-resistant resins, and 
up to 20% for ordinary fire-resistant 
resins). 

Glass cloth laminates aged at 200°C 
for seven days retained up to 90% of 
their room temperature flexural 
strength. Fire resistance was virtually 
unchanged in the same period. 

Herron resins are self-extinguishing 
even without the use of additives, be- 
cause they contain 30% chemically- 
bound chlorine. At the same time, 
they are clear and stable. Where even 
higher fire resistance is desired, addi- 
tion of 5% antimony trioxide results 
in laminates that will not support a 
flame for one second, even after five 


38-47TH STREET, NIAGARA FALLS, NEW YORK 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK * CHICAGO + LOS ANGELES 
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IN HEAT RESISTANCE 


repeated applications of a Bunsen 
flame. 

Transmission of water vapor through 
HETRON resins is very low, compared 
to standard resins—so low that it is 
difficult to measure accurately. Ab- 
sorption of water is also lower. For 
these reasons, electrical properties of 
the resins are much less affected by 
long exposure to high humidities and 
elevated temperatures than ordinary 
polyesters. 

Shrinkage-on-cure of less than 5% 
by volume, and little or no air inhibi- 
tion, are important advantages of the 
new resins. Resistance to acids is bet- 
ter than that of standard resins. Heat 
distortion temperatures are better 
than with many standard polyesters. 

HeEtron resins are light-colored, 
transparent viscous liquids. At present, 
they are available in drum quantities. 

The facilities of our laboratories are 
available to cooperate with you in the 
application of HeTRon polyester resins. 


HOOKER 
Mees 









6, 12 or 24 Volt Circuits 


Trailmobile “Warehouseman's Van" light circuits are pro- 
tected with 5 Klixon C9121 Automatic Circuit Breakers. 





Road experience of numerous fleets — trucks, 
buses and other mobile equipment prove Klixon 
C'rcuit Breakers perraanently safeguard elect'ri- 
cal systems. 


In addition, Khxon Breakers keep equipment 
rolling by preventing delays which are caused 
by fuse burnouts. Properly applied, they prevent 
over-capacity fusing. They guard against fires or 
damage to the electrical wiring because operators 
need not insert jumpers as the case would be 
when a fuse burns out and no replacement 


is available. 


No matter what type of mobile equipment you 


operate it will pay you to use Klixon Circuit 


assure positive, 
permanent protection of 





Four Willys military “Jeeps’’ emerge from lake after per- 
forming under 6 ft. of water. Klixon C9115 Waterproof 
Circuit Breakers protect electrical circuits in these water 


dogs. 





Mack LRSW 30-ton off-highway gets permanent circuit 
protection with 4 Klixon CDA Weatherproof Circuit 
Breakers. 





Breakers for sure permanent protection. Com- 
pact, they are easy to install. Their operation is 
unaffected by shock, motion or vibration. Write 


for information. 





SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
1505 FOREST STREET, ATTLEBORO, MASS. 
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By Norman G. Shidle 


“Here’s what we might do...” probably has sold more 
ideas than “Here’s what this plan will do for you... 

The much-touted “YOU” approach may be tops for waffle- 
iron salesmen. But the “WE” approach may do more for the 
salesman of ideas, plans, and programs. Where the buyer 
has to live in, not just with the product, he doesn’t really 
buy. Rather, he gradually sells himself—and becomes a part 
of the project. When he does, the sale simply turns out to 
have been made. 

“Here’s what we might do... ,” a young engineer out- 
lined to his boss the other day. He wanted approval of a 
radical change in departmental routines. By choosing the 
“WE” approach, he created this climate for his brain-child: 


1. Not asked for a “Yes” or “No” decision, the boss 
couldn’t turn the proposal down. He could only re- 
fuse to examine it . . . which few supervisors will do. 


2. The boss could examine the proposals comfort- 
ably, untempted to conclusion-jumping—even in his 
own mind. 


3. The boss’ mind was directed right on the proposal 
. not on the young man’s proposal. Just on a 
proposal. Person was pretty much out of the way 
.. . both ways. 
4. The boss had a chance to come to a mutual con- 
clusion with the young man to abandon the proposal. 
The young man was sure to be on the “winning”’ side, 
whichever way the decision went. 


5. If he liked the proposal, the boss could feel him- 


self one of its parents. . . . He could modify it with- 
out seeming to “reform” another’s child . . . and he 
would have a parental interest in its welfare after 
adoption. 


Whatever action might result, the young man stood to 
gain. He couldn’t get turned down, because the approach 
to analysis had been made mutually with the boss. Only 
the plan could be discarded. And if it were, the young man 
and the boss together would be discarding it. 

The “WE” approach to selling takes the proposer of any 
idea or plan out of competition. The plan’s merits and de- 
fects do not attach themselves to its proposer .. . or to its 
“‘proposee.” 

The “WE” approach often has much to recommend it. It’s 
likely to work “down” and “sidewise,” too, just as well as 
“WH.” 
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Parker 


Rust Proof 
Company, U.S. 38 years 


Metallgesell- 


schaft, A. G., 
Germany 26 years 


The Pyrene 
Company 


England ‘ 28 years 


Societe 
Continentale 


Parker, France 28 years 
1 20 years 












bai, PARKER 


{ 

Our cusfomers, through our international affiliations, 
get.the benefits of world-wide research, experiment 
and application. 


For the best in surface treatments for metals, call on 
Parker! 


*Bonderite, Bonderlube, Parco, Parco Lubrite— Reg. U.S. Pat. Off. 


) PARKER aus: eroor compan 


2181E. Milwaukee Ave., Detroit 11, Michigan 
BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE 


corrosion resistant paint base 





aids in cold forming of metals rust resistant wear resistant for friction surfaces 
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Bemdlire the oly rorformance PROVEN «igh 
tt: , 
Low Pedal Fowte Eruake 


Specified by More Car Manufacturers 
Than Any Other Make 


The car buying public has been quick to recognize that the Bendix* 
Low Pedal Power Brake is not only a most desirable new car feature, 
but that its effortless, quick and positive braking actually is a revo- 
lutionary advancement in motor car control. Thus, the car manufac- 
turer offering his customers this advanced feature has a decided 
advantage over competition. 


NOW 
IS AS EASY AS 


That this is an established fact and not a theory is unmistakably 
proven by the ever increasing percent of car buyers specifying the 
Bendix Low Pedal Power Brake on cars offering it as optional equip- 
ment... tangible evidence that the Bendix Low Pedal Power Brake 
is one of the most popular devices offered the public in years. 

This greatest improvement in braking since four wheel brakes is 
unique in many ways. It is, for example, the only low pedal power 
brake that has met the test of millions of miles under all operating 
conditions. In fact, Bendix Low Pedal Power Brake is specified by 
more manufacturers than any other make. Remember, too, this new 
low pedal power brake is the product of Bendix—world’s largest 
producer of power brakes and leader in braking developments since 
the earliest days of the industry. 

For any car manufacturer interested in adding a big plus to his 
sales story, the Bendix Low Pedal Power Brake is the answer. 

*REG. U.S. PAT. OFFs 
. i 
power pears ting your crt won. win we MM Do Dg BENDIX oivision SOUTH BEND 
Bendix Low Pedal Power Brake on about the same level 
as the accelerator, an easy ankle movement, much like 


—aoee ne Bendix 
WTI 


made in far less time. 
/ 
keesult: MORE DRIVING COMFORT, 
E rt Sales: Bendix International Division, 205 East 
LESS FATIGUE AND GREATER SAFETY 42nd St. New Yerk 17, N. Y. © Conodien Sales: 


Bendix-Eclipse of Canada, Ltd., Windsor, Ontario, Canada 

































Operators in Chicago, Wichita, and San Antonio find 


LPG Buses 


Offer Low Cost, Clean Exhaust 


This round-up on experience with liquefied 
petroleum gas as a fuel for buses is based on 
three papers presented at the SAE National 
Fuels and Lubricants Meeting, Chicago, Nov. 5, 
1953: 


Chicago Transit Authority Reports on Propane 
J. N. Jobaris, 
hicago Transit Authority 
Three Years of City Bus Opeartion with LPG 
Fuel 
J. E. Ebinger, 
Wichita Transportation Corp 


Making Cents with LPG 
J. H. Powell, 


San Antonio Transit Co 
and discussions by 
F. C. Burk, 
Atlantic Refining Co 
E. S. Corner, 
Standard Oil Development 


Co 
L tr UOC 


The papers by Jobaris, Ebinger, and Powell are 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 
35¢ each paper to members; 60¢ each paper to 
nonmembers. 


SAE Journal printed a series of five articles on 
LPG as a fuel for passenger cars, trucks, and 
buses in 1951. Included were articles by Leonard 
Raymond in June, 8, C. Alden and F. E. Selim 
in July, A. J. St. George in August, M. J. Samuel- 
son in September, and R. S. Lee in November, 
1951, SAE Journal. 
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... Harrisburg Railways Co. Differs on Cost 





US operators in Chicago, Wichita, and San An- 

tonio find that fueling their fleets with liquefied 
petroleum gas saves money. Harrisburg, on the 
other hand, has discontinued LPG buses as un- 
economical after comparing 7 LPG buses with diesel 
and gasoline buses. 

The contrasting experiences of these operators 
offer lessons valuable to others—especially those 
now considering the economics of switching to LPG 
in answer to complaints about exhaust smoke and 
odor. 


Cost Differences 


Among the four operators, there are marked dif- 
ferences in fuel cost, first cost of equipment, and 
maintenance expense. For example, liquefied pro- 
pane or propane-plus-butane costs only about half 
as much in Chicago as it does in Harrisburg. More 
to the point, LPG costs at least 5¢ less per gallon 
than competing fuels in the three cities favoring 
LPG buses. In Harrisburg, the differential is con- 
siderably less favorable to LPG, as Table 1 shows. 

Fuel price is of major importance. Fuel costs are 
the biggest part of direct operating costs, outside 
of driver salary. 

LPG virtually has to be cheaper than gasoline or 
diesel fuel to compete on the basis of fuel cost. 
Here’s why: 

Propane and butane have lower heat content 
per gallon than gasoline or diesel fuel. But their 
octane rating is far higher than that of current 
commercial gasolines. They can stand higher com- 
pression ratios than gasoline engines, although LPG 
engines do not approach the compression ratios 
used in diesel engines. 

The higher octane rating tends to counteract the 
disadvantage of the lower heat content. But the 
result is generally that LPG, even in specially de- 
signed high-compression-ratio engines, gives some- 
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Table 1—Comparison of Fuel Costs in Four Cities 
(Taxes Included) 

San Harris- 
Antonio‘ burg® 
LPG, ¢ per gal 8.3 11.6 —- 16.3 
Diesel fuel, ¢ per gal 13.9 _— —- 17.6 
Gasoline, ¢ per gal 15.2 17.8 — 19.7 


‘Prices prevailing in 1950 when CTA made de- 
cision to try LPG. 
1952 prices. 
‘Gasoline is more than 5¢ per gal higher than 
propane. 
Prices varied during test period. Prices shown 
are averages weighted accordingly. 


Chicago* Wichita’ 


what less mileage per gallon than the other two 
fuels. Where this is so, LPG has to be cheaper per 
gallon to give the same fuel cost per mile. 

Bus prices and maintenance experience are 
among the other reasons why three operators find 
LPG economical and a fourth didn’t. Chicago paid 
$3000 less per bus for 500 LPG buses bought in 1950 
than it would have for diesel buses. Harrisburg, 
when it shopped for new buses, paid only $375 less 
for LPG buses than for diesels. 

LPG can be expected to reduce bus maintenance. 
The reason is that LPG enters the combustion 
chamber as a gas, not as a liquid. It doesn’t wash 
the lubricating oil off the cylinders and leave them 
exposed to rapid wear. Neither does it leave carbon 
deposits. Chicago, Wichita and San Antonio found 
that LPG did reduce maintenance. Harrisburg, on 
the contrary, found that its LPG buses cost more 
to maintain than the more familiar equipment. 

While these four operators made their choices 
of equipment largely on the basis of cost, Chicago 
favored LPG for its probable availability in war- 
time also. Come a war, millions of civilian and 
military vehicles will be competing for zgasoline. 
And jets may monopolize the middle distillates, 
leaving little for diesels. But the supply of LPG, 
which is a byproduct of both oil well and refinery 
operations, is likely to exceed demand in wartime 
as it does now, the Chicago Transit Authority 
figured. 

Clean Exhaust 


The biggest advantage—other than lowered costs 

that Chicago, Wichita, and San Antonio noted is 
the one that is causing bus operators all over the 
country to look on LPG with renewed interest: 
LPG burns so completely that its exhaust has no 
noticeable smoke or odor. (Harrisburg noted the 
effect, too, but the company has not been troubled 
with complaints about exhaust from either gasoline 
or diesel fuel systems.) 

LPG buses are quiet, too. They are no noisier 
than gasoline buses—much quieter than diesel buses. 


What to Check 


The experiences of these four companies plus 
fuel marketing studies indicate that prospective 
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operators of LPG buses should check: 


1. The availability of suitable LPG equipment at 
prices competitive with diesel or gasoline buses. 


2. The likelihood that the fuel price structure will 
be sufficiently favorable to LPG. 


A prospective operator should decide on his seat- 
ing capacity and power requirements. Then he 
should shop around among bus manufacturers. He 
may find that he can get an especially low price 
on an LPG fleet because a manufacturer is eager 
to have a new design in use. Or he may find he 
must pay a premium—because LPG buses are not 
available in as many sizes as other types are, he 
may have to pay for more space and power in an 
LPG bus than he needs. 

Operators can secure data on LPG prices from 
major oil companies and from distributors handling 
LPG for cooking and for fueling farm equipment. 
Since LPG is not an abundant byproduct of re- 
finery processing, its price at this source may be 
high; on the other hand LPG is abundant in most 
oil-producing areas, where its price is relatively 
low. But LPG is relatively expensive to transport. 
The farther the customer is from major LPG 
sources, the more LPG costs him. 

A little LPG is available in the Northeast from 
refinery operations, but it’s high priced. And if 
demand increased, LPG would have to be brought 
in by tank cars or pipe lines. Therefore, LPG is 
generally not competitive with diesel fuel in the 
Northeast. Nor is the picture likely to change. 
Studies show that pipelines hold little or no prom- 
ise for low-cost propane availability in that part 
of the country. 

Not to be overlooked, even in areas where LPG 
is cheap, are the costs of storing and handling LPG. 
Some fuel suppliers will provide the storage and 
handling equipment at a customer’s garage if the 
account is large enough. A small operator may be 
able to arrange with the local LPG distributor to 
fuel his buses. 

Either way, LPG requires an investment in elabo- 
rate tanks, pumps, lines, and fire-safety devices 
stipulated by government and insurance regula- 
tions. (But safety records have been so good that 
insurance rates are generally no higher than for 
other bus fuels.) 

Whether or not fuel savings will justify the in- 
vestment is largely a matter of miles operated per 
year. The more miles, the more likely that LPG 
equipment will pay. (Further information on the 
relation of mileage to LPG economics is available in 
the paper “Relative Economics of LPG, Gasoline, 
and Diesel Fuel in Trucks and Buses” by E. S. 
Corner and E. H. Berg in American Petroleum In- 
stitute Proceedings, Vol. 31M, Section 3, pp. 223- 
272.) 


For those who want more facts on LPC operations, de- 
tails on the experiences of Chicago, Wichita, San Antonio, 
and Harrisburg appear on the following pages. 
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Chicago 


—J. N. Jobaris, Chicago Transit Authority 


Fuel Costs—A survey made several months ago 
showed that on fuel we spent $37.84 per 1000 miles 
for our LPG buses and $43.10 for our diesel buses. 

Low fuel costs were a prime factor in our de- 
cision to buy LPG buses. Propane cost 8.3¢, diesel 
fuel 13.9¢ and gasoline 15.24¢ per gal in 1950 at the 
time we chose LPG over diesel buses for our new 
fleet. Also, it was possible to obtain a fuel contract 
assuring that the propane price would remain at 
least that much below the diesel price for five years. 

We get about 80% as much mileage per gallon of 
propane as per gallon of diesel fuel. 


Buses—We operate 500 Twin Coach and 51 ACF 
propane-fueled buses acquired in 1950-1951. Fifty 
million miles of operation on these led us to order 
400 more LPG buses, which began arriving last 
August. 

The Twin Coach’s Fageol engines have a 451-cu 
in. displacement and a 200-hp rating at 2400 rpm 
with a 10 to 1 compression ratio. The ACF engines 
have a 707-cu in. displacement and a 210-hp rating 
at 2200 rpm with a 9.2 to 1 compression ratio. 

The bid which resulted in purchase of the 500 
Twin Coach buses offered them at approximately 
$3000 less per bus than diesel-fueled buses. 

All our buses have 105-gal Parkhill-Wade tanks. 
A small outage tank inside the main tank takes 
care of fuel expansion. Inserting the filler nozzle 
closes the valve to the outage tank. Fuel is pumped 
into the main tank at approximately 30 gal per min 
until refusal. Removing the filler nozzle auto- 
matically opens the valve to the outage tank. 

Refueling LPG buses actually presents less diffi- 
culty than refueling gasoline or diesel buses, we 
find. 


Fueling Equipment—Our LPG storage tanks are all 
above ground. The North Park garage installation 
has four 18,000 gal (water capacity) tanks. The 
North Avenue and 77th Street garages each have 
two 18,000 gal tanks, and the 69th Street garage 
has one. ' 

Each station has two five-stage multivane tur- 
bines for unloading supply trucks and pumping 
fuel into buses. This way, we can unload and fuel 
at the same time. And if one pump fails, we can 
still operate. 


Tips on LPG Operations—Here are some precau- 
tions we take: 


@ Put anhydrous alcohol into the tank with the 


Table 2—Comparison of Wichita’s Costs 


. Gallons 
Fuel Mileage 
Vear Used Buses Operated ne 
1949 Gasoline 60 3,128,818 826,020 
1952 Propane 90 4,296,321 1,249,566 
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with Gasoline in 1949 and Propane in 1952 





first fuel charge of a new bus. This takes care of 
any water that may have condensed in the tanks. 
Otherwise the water may freeze in the fuel lines, 
filters, or regulators of brand new buses. 

e Write your company specifications for LPG 
around those of the Natural Gasoline Association 
of America. CTA follows NGAA’s advice and limits 
sulfur content to 15 grains per 100 cu ft of gas. 
Actually, fuel delivered to us contains less than 10 
grains of sulfur per 100 cu ft of gas. The supplier 
tests each run of gas for sulfur. Besides, we take 
samples from each of our garages four times a 
month and send them to an independent testing 
laboratory for sulfur measurement. 

As the NGAA specifications require, the odorizing 
agent added to the LPG must be completely stable. 

® Use a fail-safe solenoid or a vacuum-type fuel 
line valve to shut off fuel at the tank automatically 
when the ignition is turned off. This has con- 
tributed greatly to our record of 18 months without 
a fire on propane buses. In the few earlier in- 
stances of fire, we found that the fire died out al- 
most immediately when the driver turned off the 
ignition switch. 

@ See that regulators incorporate sturdy valves. 
Permit no soft-soldered joints on the fittings or 
connections in the regulator-vaporizer unit. 

@ Use the U-69 250 lb working pressure fuel tank 
with a relief valve setting of 312 lb. (U-69 is part 
of the 1949 Unfired Presure Vessel Code available 
through the American Society of Mechanical En- 
gineers.) Use the high-quality valves and gages 
approved by Underwriters Laboratories for use with 
LPG. 


Wichita 
—|]. E. Ebinger, Wict ta Transportat m Corp 


Fuel Costs—Fuel costs for our 91 propane buses 
averaged $33.66 per 1000 miles in 1952. Fuel costs 
for 60 gasoline buses in 1949 averaged $42.37 per 
1000 miles. (We paid 11.58¢ per gal for propane 
and 17.78¢ per gal for gasoline in 1952. In 1949, 
gasoline cost us 16.6¢.) Table 2 compares data 
for the two years. 

This comparison is a little hard on propane. Be- 
cause our fleet has grown, we store some of our 
propane buses outdoors and during cold weather 
we idle them to keep them warm. This consumes 
fuel without producing mileage. Also, in 1949 all 
our buses ran all day. In 1952, after we had en- 
larged our fleet, some of our buses, including some 





Miles Oil Consumed Miles Per Fuel 
Per Including Galion Including Cost 
Gallon Oil Changes, Gal Changes Per Mile 
3.79 9679 323 $0.04237 
3.44 6224 690 $0.03366 








propane buses, operated only during rush hours. 
Naturally, traffic congestion boosts fuel consump- 
tion averages for these buses. 
We feel that if we could compensate for these 
differences—plus the increase in traffic since 1949 
-propane would give at least 97% as much mileage 
per gallon as gasoline. 


Buses—Our propane-fueled buses range from 34 to 
40 passenger capacity. All are equipped with FTC- 
180 Fageol engines converted for propane. Our 
other 30 buses burn gasoline. We have no diesel 
buses. 


Maintenance Experience—Although the first two 
propane buses we acquired operated over 230,000 
miles in 3% years, no engine parts were replaced 
except spark plugs, ignition points, filter socks, and 
bellows and seats of the propane regulator. 

At the 230,000 mile mark, these two buses were 
consuming 1 gal of add oil every 700 miles. Fuel 
consumption was 3.74 miles per gal, which is 0.3 
mile per gal more than our 1952 fleet average. Wear 
measurements taken on one of these engines proved 
it was in just as good condition as fuel and oil 
consumption figures indicate: 

Cylinder wall wear measured 11! in. from the top 
was 0.005 in. maximum. 

Cam shaft wear was under 0.001 in. 

Valve stems showed no measurable wear. 
were in perfect shape. 

Crankshaft main bearings were standard size. 
Connecting rod bearings were 0.001 in. undersize. 

These two buses aren’t exceptional among our 
fleet. We have more than 40 other buses close to 
the 200,000-mile mark that also have required no 
replacements except those mentioned for the two 


Seats 


TANKS AND FOG SYSTEM 


San Antonio's six propane tanks stand in the parking lot. 

A water fog system protects against fire. The water is 

supplied by the pipe running just above the retaining wall to 

the waist-high nozzles and to the vertical pipes leading to 
the higher nozzles 


230,000 mile buses. We expect that our propane 
buses will run 400,000 miles before they need re- 
building. Maybe more. 

We change crankcase oil and filter socks every 
14,500 miles. The oil stays clean, but because 
there’s no fuel dilution, oil viscosity increases. Also 
the oil tends to absorb sulfur, which in the form of 
sulfuric acid is corrosive to bearings. 


Tips on LPG Operations—During the winter, we use 
100% propane. In summer we use a 70% propane, 
30% butane mixture. This reduces tank pressure 
on hot summer days. We do not pay a premium 
price for the propane-butane mix. 

We save the expense of heaters for buses stored 
outdoors in cold weather by idling our LPG buses. 
They, unlike gasoline or diesel engines, can be 
idled for hours without harm. 


San Antonio 


—J]. H. Powell, 


Fuel Costs—Propane for our operation is a little 
more than 5¢ cheaper per gallon than gasoline. 
(A very rough rule of thumb is that propane must 
be 5¢ per gallon cheaper than gasoline to warrant 
conversion.) 

Although we get between 10 and 25% less mileage 
per gallon on LPG than on gasoline, the lower cost 
of LPG more than offsets the loss. We save 1 to 
11%4¢ per mile by using LPG. 

If the average saving is taken as 114¢ per mile, 
the gross saving is $225,000 on the 18 million miles 
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our LPG buses have run since January 1951. This 
leaves us a tidy profit on fuel savings alone—even 
though we paid $85,000 for our dispensing facilities 
and around $110,000 extra for LPG equipment on 
buses. Savings on maintenance are an added bonus. 


Buses—Our first purchase of propane buses con- 
sisted of 15 33-passenger Marmon Herringtons and 
15 45-passenger Twin Coaches in January 1951. The 
Marmon Herringtons have 104-hp Ford engines of 
7.86:1 compression ratio and Century regulators 
and carburetors. The Twin Coaches have six- 
cylinder, 404-cu in., 180-hp, 10:1 compression ratio 
engines. Parkhill-Wade fuel tanks and Ensign car- 
buretors complete the LPG installation. 

In these Twin Coaches, liquid propane flows under 
its own pressure from the bus tank through two 
ignition-controlled solenoid valves to the regulator. 
Here the pressure is reduced in two stages from 
100-200 psi to slightly less than atmospheric. Warm 
water from the engine circulates around the regu- 
lator to aid vaporization. Vapor goes from the 
regulator to the carburetor. From there on, it is 
treated like gasoline vapor. 

Similar Ensign and Parkhill-Wade equipment 
was used in 62 45-passenger Twins bought in 1948 
and converted in 1951 from gasoline to propane. 
Compression ratio was raised from 7.3:1 to 10:1. 

In the spring of 1952, we converted 50 32-pas- 
senger ACF Brills to propane. Air conditioning 
equipment filled the space in these buses that 
would otherwise have been available for enlarged 
fuel tanks. No other space was available for the 
usual 100-gal round tank. So we ordered flat- 
bottom, flat-top tanks of elliptical cross-section. 
Stay bolts welded to the top and bottom provide 
strength. The small outage tank is outside the main 
tank, unlike the other Parkhill-Wade tanks. 

The one difficulty with our converted ACF Brills 
is that heat from the engine and from the road 
surface warm the tank. This makes it hard to fuel 
these buses. 

Later in 1952 we bought 30 additional 45-pas- 
senger Twin Coaches, bringing the total to 172 pro- 
pane buses. 

Although our 172 propane buses comprise only 
57% of our fleet, we operate 80% of our mileage 
on propane for economy reasons. 


Fueling Arrangements—Our storage and dispensing 
facilities consist of six 5000 gal (water capacity) 
vertical tanks mounted above ground in a row. 
One of two 10-hp, four-stage centrifugal Pacific 
pumps transfers liquid propane from the tanks to 
a 4-in. line leading 125 ft to the service station. 
The other pump is a stand-by. When the buses 
are not taking the full pump output, a Taylor dif- 
ferential controller bypasses the excess back into 
the tanks. 

The 4-in. line from pumps to service station is 
encased for safety in a 6-in. line. Should a break 
occur in the 4-in. line or at the pump, the operator 
could close off the tanks by means of air-operated 
Fisher valves which are controlled from a remote 
location. Pump electrical controls are also remotely 
controlled. 

At the service station the 4-in. line goes overhead 
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to form a header from which 2-in. lines lead to 
five Parkhill-Wade dispensers. Return vapor lines 
lead from the dispensers back to the tank. 

Our unloading dock is adjacent to the tanks. 
The delivery truck parks on a concrete curbed 
apron. A Corken liquid pump draws the liquid from 
the delivery truck tank and forces it into the stor- 
age tanks. 

In case of power failure, a portable gasoline- 
engine driven pump can either unload a delivery 
truck tank or fuel the buses. 

Some of the many safety devices we have in- 
stalled for handling LPG are: 


1. Excess flow valves at all outlets of all storage 
tanks. These spring-loaded valves would cut off 
the flow in case of a break in the lines. 

2. Pressure release valves on top of each tank. 
These are of the triple-valve type. When one valve 
is removed for testing, the other two can handle 
the tank and cannot be shut off. Also, pressure 
release valves are installed in each section of the 
lines which can be closed off by valves. 

3. Pressure-sensing devices atop each 



















storage 















































FLAMMABLE GAS DETECTOR 


This “sniffer” samples the atmosphere at four remote locations and 
gives warning as soon as it detects flammable gas at any of them 
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tank. When tank pressure reaches 210 psi, cooling 
water sprays over the tank. This is to prevent 
these tanks from reaching the 250 psi pressure at 
which relief valves operate. 

4. Three 1000-gpm water fog systems. One sys- 
tem, manually but remotely controlled, is at the 
tanks. A second takes care of the unloading dock. 
The third discharges from the floor and ceiling of 
the service station. When a gasoline bus caught 
fire at the service station, the fog system there 
snuffed out the flames in seconds. (We've never 
had a propane fire.) 

5. A static electricity collector which drags 
grounded cables across a bare metal spot on the 
roof of each bus as it enters the service station. 

6. Flammable gas detector. This mine safety de- 
vice sucks in a sample of the atmosphere at four 
locations (service station, unloading dock, pipe 
trench, and tanks) once each minute. The detector 
analyzes the gas samples automatically. If a sample 
is flammable, the detector sets off both audible 
and visual alarms. 

7. Propane flare. A flare with flame arrester and 
continuous pilot disposes of the 4 gal or so of fuel 
left in the 32 ft of 2-in. hose leading from delivery 
truck tank to storage tank. 


Maintenance experience—It’s apparent that our 
converted Twin Coaches are going to give us 300,- 
000-350,000 miles before overhaul. They had 
reached 120,000 miles before conversion, and on 
gasoline could have gone only to 175,000 miles at 
best before overhaul. 


We believe an engine run only on propane may 
well go 400,000 or 450,000 miles before overhaul. 

Our LPG buses run 24,000 miles between oil drains. 
Our gasoline buses are drained every 6000 miles. 
Although the saving in oil cost alone is small, the 
reduction in labor cost when oil is changed less 
frequently definitely is important. LPG buses do, 
however, need about as much make-up oil as gaso- 
line buses. 

One of the maintenance difficulties we have not 
yet solved is rapid wearing of intake valves on one 
type propane engine. Nor do we know why it oc- 
curs to the greatest extent on No. 3 and No. 4 
valves. (On LPG buses, we set valve clearances 
every 12,000 miles—twice as frequently as with 
gasoline engines.) 


Tips on LPG Operations—From our experiences 
with LPG, we can pass along this advice to others: 


@ Be sure you check your plans with all the nec- 
essary regulatory bodies. For example, before we 
could install storage facilities and convert our first 
bus, we had to obtain approvals from: 


Fire Marshal of the City of San Antonio 

City Council of the City of San Antonio 

Texas Bureau of Fire Prevention and Engi- 
neering (which called in the U. S. Bureau 
of Mines) 

National Bureau 
ratories 

Texas Insurance Commission 

Railroad Commission of Texas 


of Fire Underwriters Labo- 


Procurement of approvals took almost a year. 
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But the various bodies rendered a wealth of very 
valuable advice. 

e Lay your pipes in an open trench, and don’t 
fasten them or pass them through the concrete 
foundations of above-ground tanks. Then if the 
foundation shifts, the pipe is most unlikely to shear 
or to wrench away from a tank. 

@ Don’t insist on paying for propane according to 
your receiving meter. Propane gallonage depends 
on its temperature and pressure conditions, which 
are sure to vary at your meter. When we negotiated 
our propane contract, we told our supplier in a nice 
way that we were going to check his delivery-truck 
measurements and that we would pay only for the 
quantity registered by our receiving meter. The 
supplier insisted that we use his measurements. 

We finally gave in. But we assured the supplier 
that we would certainly put up an argument if the 
readings didn’t agree. 

Our first load of propane was delivered in a 4500- 
gal transporter. When it had run through our 
meter, the meter read 6000 gal. Needless to say, 
we did not insist on paying according to our meter 
after that. 

@ Install a micro switch on the door to the bus 
fuel compartment and wire the starter circuit 
through it. Then no one can start the bus and 
drive away with the filling hose still connected. 

Before we did this, our hostlers accidentally 
moved buses before disconnecting the hose. Hoses 
broke, releasing several gallons of propane each 
time before the excess flow valve snapped shut. 

@ Flushing regulators with paint solvent every 
12,000 miles will remove any gum formed. Gum 
accumulates from pipe compound, scale, welding 
flux, and other materials used in construction and 
repair of storage and bus tanks and lines. 

@ Arrange a short course on propane properties 
and fire-fighting methods for new employees who 
are to handle propane equipment. Give everyone 
a refresher every few years. 

@ Standardizing spark advance and setting the 
carburetor according to exhaust gas analysis alone 
gives best results. 

We used to use a dynamometer too. Then the 
mechanic varied both spark advance and carbu- 
retor setting to get the best compromise between 
maximum horsepower as indicated on the dyna- 
mometer and best economy as indicated by the ex- 
haust gas analyzer. 

Rather than have the mechanic juggle two varia- 
bles, we now have him set spark setting at 10 deg 
BTDC. Then, using the torque converter as load 
and with the engine at 1500 rpm, the mechanic 
adjusts the carburetor to a 15.4:1 air/fuel ratio 
reading on the exhaust gas analyzer. This setting 
provides very good fuel economy and, at the same 
time, enough power for our operation. 

If engine speed falls below 1450 rpm when the 
carburetor is set to 15.4:1, malfunction is indicated. 
The mechanic may then have to resort to the dyna- 
mometer to diagnose the trouble. 

We reset carburetors of both propane and gaso- 
line engines every 6000 miles. 

@ Don’t overlook the lower fees incurred by less 
expensive LPG buses when comparing them with 
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diesel buses. Our LPG buses cost about $2000 less 
apiece than diesels. Because of this difference, we 
save more than $400 per year on ad valorem taxes, 
license fees, insurance premiums, and other fixed 
costs on each LPG bus. 


Harrisburg 
—F, C. Burk, Atlant 


Fuel Costs—Over the two years that Harrisburg 
Railways Co. was comparing LPG, diesel, and gaso- 
line equipment on its routes, fuel costs averaged 
$48.50 per 1000 miles on LPG, $31.50 per 1000 miles 
on diesel fuel, and $49.00 per 1000 miles on gasoline. 
Average mileage per gallon was 3.36 for new Twin 
Coach LPG buses, 2.52 for buses converted to LPG, 
5.59 for diesel buses, and 4.02 for gasoline buses. 


Buses—Harrisburg didn’t set out to prove one fuel 
was better than another. The aim was to find out 
which of the buses available was best for their op- 
eration. 

To this end, the company bought five new LPG 
buses, converted two gasoline-fueled buses to LPG, 
and bought 10 new diesel and 5 gasoline buses. 
The new buses were of the latest design on the 
market. Both new and converted vehicles went 
into operation during the winter of 1950-1951. 

The five new LPG-powered buses were Twin 
Coach 37-passenger vehicles, Model 38S. The en- 
gine was Model 180-17. Its displacement was 404 
cu in., compression ratio was 9.65:1, and brake 
horsepower was 198. 

The two engines converted from gasoline to LPG 
were Hall-Scott Model 136’s in ACF Brill buses. Dis- 
placement was 477 cu in. and after conversion the 
compression ratio was 8.95:1. 

The 10 diesel buses were new General Motors 
Model 471, 36-passenger units powered by the GM 
four-cylinder two-cyzle engine. Displacement was 
284 cu in., compression ratio was 17.1:1, and brake 
horsepower was 133 at 2000 rpm. The engines were 
mounted in the rear. The power train included a 
remotely controlled V-drive fluid clutch. 

The five new gasoline-powered buses were Twin 
Coach Model 38S 37-passenger vehicles. The en- 
gine was Model 180-1. Displacement was 404 cu 
in., compression ratio was 7.3:1, and brake horse- 
power was 180 at 2800 rpm. 


Table 3—Harrisburg’s Costs for 200,000 Miles of Bus 


Operation 
— Fuel Oil Maintenance oe, Total 
LPG $9700 $100 $5400 $400 $15,600 
Diesel 6300 190 4000 900 11,390 
Gasoline 9800 120 4400 600 14,920 
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In round numbers, prices were $15,375 for the 
LPG bus, $15,750 for the diesel bus, and $15,000 for 
the gasoline bus. Harrisburg wasn’t lucky enough 
to get a special low price on LPG equipment. In 
fact, it was necessary to buy somewhat more 
powerful LPG engines than were actually required. 

As has been reported in a paper (“Comparison 
of LPG, Gasoline, and Diesel Fuels in City-Bus 
Operation” by F. C. Burk, E. S. Black, and L. J. 
Test, Atlantic Refining Co. presented before the 
American Petroleum Institute in New York on May 
14, 1953), all buses on test were operated on the 
regular schedules. Buses changed from route to 
route, so that all covered the same courses. Drivers 
rotated from bus to bus. 

Drivers rated diesel buses first for their good per- 
formance at low speeds. LPG buses come in sec- 
ond, superior to gasoline in smoothness and power. 
Starting was no problem because all buses were 
stored in a heated garage. 

All new test vehicles were operated approximately 
80,000 miles during the course of the comparison. 
Mileage covered by the LPG conversion units was 
lower because one developed serious mechanical 
difficulties and the other was damaged in an ac- 
cident. 

The original plan was to operate the engines 
until they needed overhaul. But the test was 
terminated after two years because the economic 
advantage of the diesel bus over the LPG and gaso- 
line buses was already apparent. 


Fueling Arrangements—Storage and dispensing fa- 
cilities for diesel fuel and gasoline were already in 
place. Installation of a 15,000-gal (water capacity) 
tank and associated equipment for LPG cost $12,- 
250. This equipment was not furnished by the fuel 
supplier, as is the custom with gasoline and diesel 
equipment. 

If use of LPG had been continued, it would prob- 
ably have necessitated more investment. Insur- 
ance companies were pressing for installation of 
high-capacity ventilating fans and ducts in the 
shop areas. 


Maintenance Experience—At Harrisburg, mainte- 
nance costs were higher for the LPG equipment 
than for the diesel and gasoline buses. Average 
costs per thousand miles were $76.00 for LPG, 
$52.45 for diesel, and $71.60 for gasoline buses. 

Oil economy was best with LPG equipment. LPG 
buses averaged 250 miles per qt, diesels averaged 
132 miles per qt, and gasoline vehicles averaged 
188 miles per qt. Oil was changed in LPG and gaso- 
line vehicles every 6000 miles. Diesel buses started 
out on a 3000-mile period but were switched to the 
6000-mile basis in the course of the test. 

To estimate total costs, overhaul mileage and ex- 
pense were estimated. Overhaul of LPG engines 
was assumed to cost $400 and take place at the 200,- 
000 mile point, overhaul of diesels at $450 and 100,- 
000 miles, and overhaul of gasoline engines at $400 
and 150,000 miles. 

Overhaul costs plus fuel, oil, and maintenance 
costs are totaled in Table 3. The figures show LPG 
buses cost about $840 more per year than diesel 
buses. LPG and gasoline figures are close, but 
gasoline is a little more economical on this basis. 
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DIESEL ENGINES 
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PACKARD MARINE 
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M. Ware, ee E. bs a and J. oe Packard Motor Car Co 


The New Packard Light t Diesel 


v. 4 1953. Complete paper will ar 
al Publications Soeur Pri e 





EACH BANK of 6 cylinders in Packard’s new V-12 diesel pro- 
duces 300 hp at 2000 rpm. Bore of 5% in. and stroke of 61% 
in. give each cylinder 142 cu in. displacement at 15 to 1 com- 
pression ratio. Fuel is injected directly into precombustion 
chambers. There are four overhead valves per cylinder. Thanks 


to extensive use of aluminum, the engine tips the scales at only 
3300 Ib. 
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Engines’ presented at S/ onal [ g Meet- 
spear in 1954 CAE Transactior it can also be obtained 


35¢ to members, 60¢ 


...@ Strong Defense 
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ONE-PIECE cylinder and head assem- 
blies eliminate high-pressure gasket 
trouble. To extend life, valve-seating 
surfaces on cylinder heads and valves 
are stellited; cylinder walls nitrided. 


Please turn page 
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Packard Lightweight Diesel — Continued 


Legs That Can More Than "Go the Distance” 
~CENTERLINE \ CENTERLINE 
~~ | ] = va LBS 
AK novanion ae AD... 8,650 Las 
8 AT /7, seam mer oni ee 
° / BEARING AREA___6.00 IN* 


CRANK THROW 
{MAX ‘ J4,250 LBS i ! p A / 
r 5/50 
SAW ZZ 
Sear 
a180- 


MEAN LOAD......9,150 LBS 
NUMBERS REFER TO de 













CENTERLINE 
CRANKSHAFT 









MAX. UNIT LOAD__1650 PS! 
CRANK ANGLES. 


MEAN UNIT LOAD__1060 PS! 
BEARING AREA....8.65 IN* 
O° WITH REFERENCE TO 
NO | LEFT BANK PISTON 





- T 
AT TOP DEAD CENTER 


ON POWER STROKE. +3 ’ 


BEARING CAPACITY of the new V-12 was not sacrificed in the effort to keep the engine light. Evi- 
dence of this is shown above. Pictured are the crankpin journal and center main bearing loads at full 
engine output: 600 hp at 2000 rpm. (Scale: 1 in.=5000 1b) The engine has a substantial nitrided crank- 
shaft with 4 in. journals and 35 in, crankpins. Cheeks are 1 in. thick. 


A Fast Starter... and a Great Performer 


ENGINE 
RPM 


1600 
1400 
1200 
1000 
1600 Pt. Lbs. 


800 


600 7 START OF 
CRANKING 





400 


200 





a .6 
TIME (SECONDS) Engine RPK in Hundreds 





PROMPT STARTING and rapid acceleration of this 12-cyl AT 2000 RPM, this V-12 delivers 600 hp 


diesel are possible at normal room temperatures. Starting and 1580 ft-lb of torque. Specific fuel 
can be accomplished with either compressed air or an electric consumption is just over 0.4 Ib per 
motor. bhp-hr. 
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Drop 
Forging 


like this 

is real old stuff 
especially 
compared 


to today’s 





Forging Twists and Tricks 


H. Winkleman, 


3ased or ecretar 
roi KA A K O¢ 


What's New: Germans hammer out 
finished gears. . . Artillery shells 
get 16 hot and cold squeezes. . . 
U. S. forgers become more enam- 
ored of counter blow hammers. 

In Germany, gears for automobile and tractor 
differentials are being completed on forging ham- 
mers. The teeth machining operation has been 
eliminated entirely. To Europeans, metal—not ma- 
chining and labor time—saved in such precision 
forging of gears is the important gain. 

Here in this country, 16 hot and cold squeezings 
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are being used to produce 105 and 155 mm artillery 
Shells. First comes a press operation performed on 
hot metal. This is followed by two “hot” extrud- 
ings; then 13 “cold” drawing operations complete 
the job. With this method, 200 shells can be pro- 
duced in an hour. 

Counter blow hammers—quite common in Europe 

-are spreading their wings in the U.S. To the 
family of light hammers long used in cutlery manu- 
facture are being added many big brothers—units 
that can pound out 8500 lb. forgings. With these 
counter blow hammers, all shock and vibration is 
absorbed in the dies and the machine. (Founda- 
tions are as deep as the hammers are high.) Such 


27 





special equipment as floor manipulators are much- 
needed “Men Friday” to these giant forging ham- 
mers. 


Anvil Breakage: How to put the 
hex on it. 


Don’t drive sow (anvil cap) block keys too tight. 
Doing this often causes anvil cracking. If auto- 
matic key drivers are to be used, it’s important that 
their driving power be controlled. Still another 
deterrent to anvil breakage is properly tapered keys. 
Keys that fit tight at the large end (or tight at the 
small end and loose at the large end) tend to loosen 
up during use ... and this spells trouble. 


To Meet Those Tolerances: Keep 
billet weights the same, carefully 
control forging temperatures, 
don’t overestimate the powers of 
man or machine. 


Whether forging tolerances are to be met depends 
largely on these four things—billet weight, forging 
temperature, the machine, and the man using it. 

It’s extremely important to maintain close con- 
trol over billet weight. With a forging press, for 
example, an underweight billet will not supply 
enough metal to fill the die cavity. “Heavy” stock, 
on the other hand, will result in an oversize forging. 

Constant temperatures are also a must for ac- 


The Men in the Know ... 


. who gave this account on what's new 
in today’s forge shop were: 


C. E. Stone, Pane! Leader 
Interstate Drop Forge Co 


H. Winkleman, Panel Secretary 
Ladish Co 


]. Dierbeck 


International Harvester Co. 


C. Olson 


Unit Drop Forge Division 
Fuller Manufacturing Co 


H. Tillson 
Ladish Co 


H. F. Wood 
Wyman-Gordon Co 


curate thickness control with both drop hammer 
and press forging. For example, large hammer- 
forged connecting rods will suffer severe shrinkage 
variation if temperature is not controlled. 

Finally, there’s a limit to the ability of a particu- 
lar forging unit or a particular operator. In the 
case of the machine, it’s important not to set up 
forging tolerances which it can’t possibly meet. As 
for the man, capability of individuals must be taken 
into account. 


Resink Dies Prematurely: Key to 
a steady stream of quality crank- 
shafts. 


The secret to consistent production of high qual- 
ity crankshafts is to resink dies before they are 
worn out. While this naturaily cuts die life, more 
high quality forgings are ample compensation. This 
method is best applied when two hammers are used 
to produce a crankshaft, that is, a breakdown or 
blocker die and a finishing die. 


Induction heating of billets sows 
no scale, boosting die life; but it 
costs more than oil heating. 


Dies may well last 25 to 100% longer when billets 
are induction heated rather than oil heated. That’s 
because induction heating doesn’t promote scale 
fcrmation on billets (oii heating does)—instead it 
tends to remove scale already there. Thus scale 
packs are not created in the dies. What’s more, 
since induction heating heats stock at a constant 
controlled temperature, there’s no chance of cold 
forging taking place (as is possible with high pro- 
duction oil heating). Induction heating is, how- 
ever, considerably more expensive than oil heating 
except in certain applications. 


Quality control charts spark com- 
petition. 


Statistical quality control can be used to good 
advantage in a forge shop. By picturing in simple 
graphs such things as dimensional control and die 
life obtained by individual workers, competition can 
be built up. Trouble jobs, too, can be surveyed on a 
statistical basis, with resulting graphs used to pin- 
point the source of a problem. 


(The report on which this article is based is avail- 
able in full in multilithographed form together with 
reports of the six other panel sessions held at the 
1953 SAE Tractor Production Forum. This publica- 
tion, SP-303, can be obtained from SAE Special Pub- 
lications Department. Price: $1.50 to members, $3 
to nonmembers.) 
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NGINE exhaust-valve problems associated with 
fuels and lubricants are usually problems of de- 
posit formation. Deposits on valve stems or guides 
may cause sluggish operation, valve sticking, or 
faulty seating. Deposits on valve faces or seats may 
cause poor seating, guttering, and burning of the 
valves or seats. Exhaust valves have some ability 
to clear themselves of deposits, but if the deposits 
form faster than they can be removed, valve opera- 
tional troubles may result. 

Vaive deposits originating from the fuel oil are 
generally carbonaceous in nature. (See Fig. 1.) 
They form on the entire exposed lower end of the 
valve and in some cases in the valve ports and some 
areas of the exhaust manifold. 

Valve deposits caused by fuel oil are formed dur- 
ing light-load engine operation when cylinder tem- 
peratures are too low for the complete vaporization 
and burning of the fuel. The condition is aggra- 
vated by low intake air temperatures. The deposits 
are usually burned off if the engine is operated 
subsequently at high loads. For this reason, en- 
gines that are operated on a cyclic basis, with alter- 
nating periods of low- and high-load operation, are 
seldom troubled with fuel oil deposits on the ex- 
haust valves. 

Laboratory tests have shown that certain fuel 
qualities, such as low volatility or low cetane num- 
ber, tend to cause greater amounts of valve de- 
posits. However, operating conditions can have a 
substantial effect on the formation of these de- 
posits and may outweigh the influence of fuel 
differences. 

Exhaust-valve deposits originating from the 
lubricating oil are caused by the carbonization or 
burning of lubricating oil that has passed down the 
valve stem from the guide. With straight mineral 
or low detergent oils, the deposits usually form on 
the stem immediately below the guide and are often 
harmless unless they build up to an extent that 
causes valve sticking. When lubricating oils of 
higher additive content are used, the valve deposit 
isan incombustible ash that generally forms on the 
lower portion of the valve head. Being incombusti- 
ble, it is not burned off by subsequent high-load 
operation of the engine, although alternate heat- 
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ing and cooling of the valve may cause the deposit 
to crack and chip off. 

The ash deposit on the valve face may cause poor 
seating and combustion gas leakage. Hard particles 
of the deposit may indent the valve face, producing 
a Brinelling-type damage and causing poor seat 
closure. Cracking or chipping of the deposit leads 
to combustion gas leakage, guttering, and burning. 
Valve burning is essentially a high-load type of 
failure caused by overheating of the valve as a re- 
sult of gas leakage. Nonleaking valves do not burn. 

In general, the higher the ash content of the 
lubricating oil, the greater is the likelihood of ex- 
cessive valve deposits and valve burning. However, 
there was little consistency in the reported experi- 
ences. One panel member stated that his company 


This article is based on discussion about exhaust 
valves presented by these panel members: 


H. V. Nutt, Chairman 


USN Engineering Experiment station 


A. R. Schrader, Secretary 

USN Engineering Experiment Stat 
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Table 1—Spectroscopic Analyses of Valve Ash Deposits 


Deposit “A”, % 


Potassium 0.1 
Barium 30.0 
Calcium 10.0 
Aluminum 5.0 
Lead 3.0 
Iron 1.0 
Magnesium 

Sodium 

Phosphorous 

Silica 


Deposit “B’’, % 
Trace 
50.00 

0.07 
0.20 
4.00 
0.04 
2.00 
5.00 
0.40 


had a record of thousands of hours of successful 
operation with high ash lubricating oils, although 
five deposit-caused valve burning failures had been 
experienced under laboratory conditions. Another 
told of an instance wherein light face deposits had 
actually appeared to improve valve seating. An- 
other said that his experience showed no real cor- 
relation between the amount of valve deposits and 
valve burning. It appeared that the use of high 
ash lubricating oils did not in itself lead to valve 
burning failures. Other factors, such as severity 
of operation, engine design, and operating period 
between overhauls seemed to be highly important. 

Spectroscopic analyses of valve ash deposits 
showing their oil source are given in Table 1. 

The following formula was presented as including 
all the factors having to do with valve condition: 


Valve condition=Hours at load x metallurgy » 
function of additive x (rate of additive addition— 
scavenging ability) 


In this formula: 


Rate of additive addition 
sumption x ash content of oil 

Scavenging ability=Exhaust gas velocity x tem- 
perature x mechanical function (that is, valve train, 
seating rate, rotators, and so on) 

While it was admittedly difficult to assign definite 
values to the several terms, the formula appeared 
to be of value in that it defined the relationship 
of the various factors involved. 

There was some disagreement as to whether de- 
posit problems and valve operating conditions were 
different for 2- and 4-stroke cycle engines. Some 
thought that these problems should be less severe 
in 2-stroke cycle engines because of the lower valve 
temperature resulting from the greater proportion 
of excess air used by these engines. Others said 
that their experience showed no particular differ- 
ence in the valve problems of the two types of en- 
gines. It was pointed out that it had been found 
generally necessary to use the same valve materials 
for both 2- and 4-stroke cycle engines and it fol- 
lowed that the operating conditions were probably 
not much different. 

Railroads have had relatively little difficulty with 
valve deposits in their locomotive engines. This is 
due to such factors as the relatively few users of 
high ash lubricating oils and the cyclic nature of 
locomotive operation where there are alternate pe- 
riods of light- and heavy-load running. However, 
some locomotive types of engines have had valve 
deposit difficulties when operated with heavy and 


Lubricating oil con- 
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continuous loading, as in stationary powerhouse 
service, even when using the same lubricating oil 
that had been found satisfactory in railroad service. 

“Heavy-duty” lubricating oils having moderate 
additive levels are generally used in locomotive 
diesel engines. In those engines using straight 
mineral or low additive oils, exhaust-valve-stem 
deposits have caused some troubles. Increased 
valve-stem to guide clearances have been effective 
in minimizing these problems. However, this ex- 
pedient reduces effective valve life since maximum 
allowable stem clearance is reached sooner. 

Railroad diesel fuels are usually of high quality 
and little difficulty has been experienced with valve 
deposits from this source. One engine manufac- 
turer reported that the valves of engines used in 
heavy freight service with fuel of 0.8 to 1.0% sulfur 
content were in poorer condition than normal, al- 
though no unusual maintenance was required. 

Railroads have found that close attention to valve 
mechanical factors is important. Used valves are 
carefully checked for cracks before reinstallation 
and proper valve keeper installation is emphasized. 
Proper maintenance of intake air filters is consid- 
ered important as some instances of excessive 
valve-seat wear were ascribed to airborne abrasives. 

At present, the exhaust valves are not a controll- 
ing factor in railroad engine overhaul periods. 
However, if engine improvement should permit 
longer overhaul periods, valve problems may be- 
come more serious. 

Valve designs can be developed for succesful op- 
eration with high ash lubricating oils. Together 
with other factors, attention must be given to the 
minimizing of distortion that may cause valve leak- 
age during operation. Such valve design develop- 
ment is justified in an engine that can take ad- 
vantage of the beneficial properties of high additive 
oils. However, if the oil industry can develop oils 
that will be equally satisfactory from the stand- 
points of wear, piston deposits, and valve deposits, 
a more economical valve design may be used. 

Possible means of minimizing the effects of valve 
deposit problems were proposed as follows: 

(a) Improved valve materials. Higher nickel 
contents appeared to improve valve resistance to 
guttering and burning. Corrosion of valve mate- 
rials is not often involved, but when such corrosion 
does occur, the resulting corrosion products some- 
times help to hold deposits. Ordinarily, valve ma- 
terials do not in themselves affect deposits. When 
a change in material does affect deposit formation, 
it is generally a result of changed valve tempera- 
ture due to different design or heat transmission 
factors. 

(b) Valve rotators. Users disagreed about their 
effectiveness. In some instances they appeared to 
reduce the buildup of seat deposits and in other 
cases, their value was questionable. One panel 
member reported Brinelling-damage to rotator 
components that indicated a probable short effec- 
tive life. 

(c) Reduced lubricating oil flow to valve stems. 
No more lubricating oil should be supplied to valve 
stems than is required for their lubrication. Any 
excess oil simply becomes available for the forma- 
tion of deposits. 

(d) Proper selection of lubricating oils. High ash 
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lubricating oils were developed to meet a definite (e) Valve design. Design factors lowering valve 
engine need. As such, their use is indicated in cer- temperature and minimizing the distortion of 
tain engines operating under severe conditions. valves and valve seats are helpful in reducing de- 
However, they should be used only when they are posits. Use of valve face and seat interference an- 
definitely required by the engine design, operating gles is sometimes helpful in cleaning deposits from 
conditions, or use of a lower-grade fuel oil. valve seats and preventing their excessive buildup. 


Good - 0.05 gm/valve 


Pair - 0.22 gm/valve 


—pertisgpenannsesuineimemerteriemines er erenerenenpeinrgnntragipenennn at 


Poor - 0.59 gm/valve 


Fig. 1—Typical exhaust-valve deposits. Exhaust valves are from three runs in a popular 2-stroke high-speed diesel, and indicate three levels 
of stem and fillet deposit. Upper set of valves, with 0.05 g deposit per valve, shows essentially no deposit, while the intermediate group, 
with 0.22 g deposit per valve, is fair. A poor condition is shown in the lowest group of valves, in which the deposits averaged 0.59 g per valve 
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SYNTHETICS Help Meet 


YNTHETIC oils are being developed that give 

considerable promise of meeting the stiff lubri- 
cating requirements of turboengines. 

Although no single synthetic has yet been pro- 
duced that is completely satisfactory, the diesters 
seem to have the best combination of characteris- 
tics of the compounds studied so far. They come 
closest to meeting a set of requirements that in- 
clude: 

@ High-temperature stability. 

@ Low viscosity at —65 F. 

@ High load-carrying capacity. 

@ Rust-preventive properties. 

Since little was known generally about the effec- 
tiveness of synthetic oils in meeting these require- 
ments, a forum was devoted to presenting these and 
other data on the use of synthetic oils in turboen- 
gines. First, each expert gave short dissertations 
about one or more phases of the problems. Then, 
the panel members answered specific questions 
posed by the audience. 


Discussions by Panel Members 


Blair on engine and oil systems: 


In a turbojet engine the center and rear bearings 
are the most difficult to lubricate, due to the higher 
temperatures, which are due to the proximity of 
the combustion chamber and turbine wheel to the 
rear bearing and to highly compressed air tem- 
peratures near the center bearing. Fig. 1 is a 
schematic of a waste-air oil-mist lubrication sys- 
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Fig. 1—Air oil-mist lubricating system 


tem. The oil to the main bearings is mixed with 
air, from an early stage of the compressor, passed 
through the bearings, and then dumped overboard. 
Thus, the air provides some cooling for the bearing. 
The oil to the gears in the accessory section is re- 
circulated. Fig. 2 is a schematic of a closed lubri- 
cating system. In this system all the oil is recircu- 
lated, hence the oil must be cooled, and no cooling 
air is passed through the bearings. 


Hardin on turboprop lube system: 


The turboprop section and its lubrication system 
are similar to that of the turbojet with the excep- 
tion that a multiple-stage turbine is always em- 
ployed. However, the complete turboprop engine 
differs in that a reduction gearbox is present to 
transmit most of the power developed by the engine 
to the propeller. This reduction gearing represents 
a significant portion of the total engine weight. In 
aircraft applications where both space and weight 
requirements are critical, the use of high-speed, 
highly loaded, complex reduction gearing becomes 
mandatory. Gears are present in turbojet engines 
for driving accessories but are not major compo- 
nents and hence not as critical in these respects. 
The reduction gearbox contains an independent 
pumping system, but in many installations has a 
common oil supply with the power section. For 
this and other reasons, it is necessary that the 
lubricant used in the power section also be capable 
of satisfying the severe load-carrying requirements 
of the reduction gearing. 


Fig. 2—Closed lubricating system 
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Stiff Lube Needs of Turboengines .. . 


* High-Temperature Stability 
* Low Viscosity at -65F 
* High Load-Carrying Capacity 


* Rust-Preventive Properties 


R. |. Cross, ui 


rr nes’ re 


Fuel dilution of the lubricant, as practiced with wards 15 times the inlet pressure, whereas in most 
reciprocating engines, is not suitable for turbine of today’s engines it is compressed approximately 
powerplants, due to the lower volatility of the tur- 5/1 and 6/1. This will mean higher temperatures 
bine fuels and to operating characteristics of the forthe air and metal structure around the bearings. 
engines. Preheating of oils is not deemed a desira- The future is also bringing higher flight speeds, 
ble solution to aid cold starting. 


Drabek on future trends in turbojet engines: 
Engines are being designed with greatly increased 
pressure ratios—the air will be compressed up to- 


50,0069 FT 
} 


LBS /IN* ABS 


PRESSURE 





RAM AIR / 
TEMPERATURES COMPRESSOR DISCHARGE COmBUS TION TURBINE OSCHARGE 
TEMPERATURES TEMPERATURES TEMPERATURES 


Fig. 3—Schematic diagram of dual rotor engine Fig. 4—Compressor air pressure versus air speed in Mach number 
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Fig. S—Compressor air temperature versus air speed in Mach number 


which result in high inlet air temperatures due to 
the ram-air effect, which further aggravates the 
heating and makes cooling more difficult by raising 
the “‘sink” temperature. 

Fig. 3 is a schematic diagram of a dua! rotor en- 
gine. This engine requires lubrication for more 


HE following experts served on the panel of 
the question-and-answer forum on synthetic 
oils suitable for aircraft gas turbines: 


F. E. Carroll, Lea 
R. |. Cross, 


R. W. Blair 


M. C. Hardin 


Stephen Drabek 


H. A. Murray 


E. F. H. Pennekamp 


E. L. Margolin 


RELATIVE HORSEPOWER THAT CAN BE 
TRANSMITTED WITHOUT LUBRICATION FAILURE 


PETROLEUM Of 7%), SYNTHETIC O8 


Fig. 6—Relative power that can be transmitted without failure for 
various petroleum and synthetic oils 


bearings, which are larger and more highly loaded. 
Note how the high-temperature portions of the en- 
gine completely surround the bearings. 

The effects of high pressure ratios on the com- 
pressor discharge pressure at different air speeds 
are shown in Fig. 4. 

Fig. 5 is a plot of compressor air temperature 
versus Mach number. This curve shows the mag- 
nitude of the air temperatures which must be con- 
sidered in flying at high flight speeds with both low 
and high pressure ratio engines. 


Murray on the three main characteristics 
required in synthetic oils: 


a. Low-temperature pumpability or low viscosity 
at -65 F. It was pointed out that the English de- 
signers are using -—40 F for their low-temperature 
starting requirements. Present mineral oils, al- 
though satisfactory for normal temperatures, are 
too viscous at — 65 F. 

b. High-temperature stability. Present mineral 
oils are occasionally subjected to higher tempera- 
tures on shutdown called ‘“‘soak-back.” However, 
these are of short-time duration. 

Hydraulic oils are not usable because of the tem- 
perature at which the bearings are operating. Due 
to the higher working temperatures brought about 
by higher speeds, the ram-air effect, and higher 
compression of the air, new alloys and bearing de- 
signs are being used, hence the lubricating oils 
must be capable of performing at higher tempera- 
ture. Mineral oils boil off their lower fractions at 
these temperatures. 

c. Higher load-carrying capacity. In the discus- 
sion of the dual rotor engine (Fig. 3), it was pointed 
out that the synthetic oils must have a greater load- 
carrying capacity to accommodate the increase in 
number of bearings, and also for the reduction gear 
in the turboprop version. 

Fig. 6 shows the relative horsepower that can be 
transmitted without failure for various petroleum 
and synthetic oils. 
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Fig. 7—Schematic diagram of coking test assembly 


Hardin on the effects of diesters on organic materials: 


The organic materials, such as rubber seals and 
hose, plastics, protective coatings, and similar ma- 
terials currently used in engine and airframe in- 
stallations, have been developed or adapted for use 
with petroleum lubricants; and their resistance to 
these oils was one factor considered in their selec- 
tion. The same problem is present with the use of 
diester oils in that these petroleum-resistant ma- 
terials may or may not be compatible with these 
oils. Test programs by various organizations in 
industry and the military services are currently in 
process on various phases, but an increased aware- 
ness of this problem is needed throughout the air- 
craft and its associated industries; and additional 
investigations into the effects of these oils on the 
multitude of materials which may be in continuous, 
intermittent, or accidental contact with them are 
necessary. 

At Allison we have found that the petroleum- 
resistant buna N synthetic rubber parts procured 
to AMS or military specifications are, in general, 
swelled excessively by these diesters or otherwise 
deteriorated to the extent that they are unsuitable 
or definitely marginal. Through the cooperation 
of the rubber fabricators and Wright Air Develop- 
ment Center, buna N stocks have been specially 
compounded or selected which have given creditable 
service in seals where the exposure temperatures 
are within the limits suitable for buna N applica- 
tions. Selected silicone stocks have been found usa- 
ble where the diesters do not contain extreme- 
pressure additives. However, we have indications 
that a full cure of silicones is necessary for maxi- 
mum oil resistance. 


“Performance of Turboengine Synthetic Oils,” by A. B. 
Crampton, W. W. Gleason, W. E. Lifson, and E. F. H. 
Pennekamp. Presented at SAE National Fuels & Lubri- 
cants Meeting, Tulsa, Okla., Nov. 7, 1952. 
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Work is also in process on other high temperature 
seal materials for use with these oils. The useful 
life of military specification hose in test stand as- 
semblies has been found to be sharply reduced by 
swelling, softening, and subsequent erosion of the 
inner liner. The hose problem is also present in 
airframe installations, and no proved solution is 
currently available. Many organic coatings, includ- 
ing lacquers and silicone resins, are, by our ex- 
perience, severely attacked. A heat convertible 
glyceryl phthalate engine enamel and a phenolic 
resin coating have demonstrated satisfactory re- 
sistance. We have an indication that some plastics 
and other insulating materials are deteriorated by 
these oils or their vapors and are currently, with 
the cooperation of our suppliers, determining what 
materials substitutions may be necessary in engine 
electrical systems. 

It should be emphasized that the characteristics 
related herein are based upon a limited number of 
materials of the various types mentioned and may 
not necessarily be typical of all materials of that 
particular type. With our present knowledge it is 
necessary that each material with which these oils 
may be in contact be investigated as to their re- 
sistance to this family of oils and that conditions of 
exposure be carefully considered. It should also 
be remembered that various diester base stocks 
may differ in their effects on some of these ma- 
terials. 


Pennekamp on the performance of synthetic lube oils: 


Crampton, Gleason, Lifson, and Pennekamp! have 
already discussed this subject. In their paper they 
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Fig. 8—Typical 
coking test instal- 
lation 





Table 1—Physical Properties of Ester-Type Synthetic Oils 
Oil A Oil B Oil C 
Viscosity at 210 F, cs 3.6 3.1 
40 F, cs f 1,900 1,500 
65 F, cs ' 13,000 10,000 


Point, F <- 75 <- 5 
430 400 


Pour 
Flash Point, F 


Too high to measure. 


Table 2—Load-Carrying Capacity of Ester-Type Synthetic 
Oils 
Relative Gear Scuff 
Load, % of grade 
1100 


Viscosity at 
210 F, cs 


Synthetic Oil: A ¢ 105 
B 3.6 60 
Cc : 45 

Mineral Oil: 
Grade 1010 2. 15 
Grade 1100 20: 100 


Table 3—Low-Temperature Pumpability of Ester-Type 
Synthetic Oils 
Temperature Range 
for 5000- to 20,000-Cs 
Viscosity, F 


Viscosity at 
210 F,cs 


5 to 
5 to 
0 to 


Synthetic Oil: A 9 
B 3.6 
C 3.1 6 


9 
5 


Mineral Oil: 
Grade 1010 2. 45 to 
Grade 1100 : 5 to 


Table 4—Volatility of Ester-Type Synthetic Oils 


Relative Evaporation 
Rate at 400 F, % of 
grade 1010 


Viscosity at 
210 F, cs 


Synthetic Oil: A 
B 
Cc 
Mineral Oil: 
Grade 1010 
Grade 1100 


Table 5—High-Temperature Stability of Ester-Type 
Synthetic Oils 


Oxidation-Corrosion 
Stability at 347 F, 
72 Hr 
Synthetic Oil: A 7.9 Stable, noncorrosive 
B 3.6 Stable, noncorrosive 
Cc 3.1 Stable, noncorrosive 


Viscosity at 
210 F, cs 


Mineral Oil: 
Grade 1010 
Grade 1100 


Unstable, corrosive 
Unstable, corrosive 


attempted to select synthetic oils by, first, listing 
a large group of desirable quality characteristics, 
and then attempting to rate the performance of 
each oil tested under each of the characteristics. 
Hence, it is inevitable that some compromises had 
to be made and that oils best in some respects may 
not be as good as other oils in other respects. 

Some of the desired qualities for the synthetic 
oils are low volatility or evaporation rate, low 
viscosity at low temperature. high load-carrying 
capacity, and good high-temperature stability. 
Some of the materials that have been considered for 
use as synthetic oils are the diesters, polyglycols, 
phosphate esters, silicates, and silicones. The 
sources for the synthetic lubricants are rather broad 
since they can be made from chemicals produced 
from animal, mineral, or vegetable origins. 

At the present time the diesters are considered to 
have the best combination of all-around quality 
characteristics. 

Tables 1-7 demonstrate the comparison of physi- 


Table 6—Performance of Lubricants in Advanced-Design 
Turbojet Engines 
Mineral Oil Ester-Type Synthetic Oils 


Viscosity Grade 1010 A B C 


at 210 F cs 2.5 7.9 3.6 3.1 
Gear and Scuffing 
Bearing and wear 
Lubrica- 
tion 
Oil Con- 
sumption 
Deposits 


Excellent Good Acceptable 


Excessive Low Low Low 

Light to Light to 
medium medium 
50 to — 


65 F 


Light to 
medium 
40F 


Medium to 
heavy 
40 to 
65 F 


Low-Tem- 
perature 
Pumpa- 
bility 
Limit 


Table 7—Performance of Lubricants in Advanced-Design 
Turboprop Engines 


Mineral Oils 


Synthetic Oils 


MIL-O- 

oy 6086 (M) A B 
Mild E-P 

20.5 8.6 7.9 3.6 


Good Good 


Viscosity at 
210 F,cs 

Gear and 
Bearing 
Lubrica- 
tion 

Deposits 


Good 


Light to 
medium medium 
None None 
40 F — 


Medium to Very heavy Light to 
heavy 
None 


30 F 


Corrosion Some 

Low-Tem- 
perature 
Pumpa- 
ability 
Limit 
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cal characteristics of three synthetic oils A, B, and 
C with either mineral oil grade 1010 or 1100. 

Table 1 shows the physical properties of ester- 
type synthetic oils. Table 2 shows the load-carry- 
ing capacity of ester-type oils as measured in high- 
speed gear test rigs using grade 1100 mineral oil as 
the reference oil. 

Temperature for the 5000- to 20,000-cs viscosity 
range is shown in Table 3. This is the desired 
viscosity range for pumpability required for cold 
starts at -—65 F. Volatility, the factor to be con- 
sidered to prevent excessive oil consumption when 
operating at high temperature, is shown in Table 4. 
The oxidation, thermal stability, and corrosion 
characteristics are shown in Table 5. Tables 6 and 
7 show the performance of the lubricants as tested 
in turbojet and turboprop engines of advanced de- 
sign. 

In concluding his discussion he stated in answer 
to the initial questions that the diester-type syn- 
thetic oils are the best available today when con- 
Sidering all the quality characteristics. However, 
experience to date has shown that further work 
should be done to produce even better performance 
in gas turbine engines. Further improvements in 
high-temperature stability and load carrying char- 
acteristics appear desirable. In addition rust-pre- 
ventive properties are desired by the military in 
synthetic oils. 


Margolin on the status of specification MIL-L-7808: 


Revision A, which was dated Nov. 25, 1952, should 
be published and available sometime during Jan- 


uary, 1953. Revision A corrected a few deficiencies 
in the specification. Two new major tests were 
added. They are the panel coking test and the gear 
test (Ryder Gear). Fig. 7 is a schematic diagram of 
the coking test and Fig. 8 is a photograph of a 
typical coking test installation. Fig. 9 is a cutaway 
of the gear test rig. A new test for corrosion using 
silver and copper at 450 F has also been added. 


Fig. 9—Cutaway of gear test rig 


Blair on company tests: 


Fig. 10 shows photographs of the results of some 
tests which my company has run, using three dif- 
ferent oils in this rig, which ran at 8300 rpm with 
the bearing outer race temperature of 700 F. The 
bearing rig was still operable at the end of all tests, 


ig. 10—Test results with three different oils in gear test rig 
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however, the one oil showed little deposit, the other 
heavy deposits, and the third heavy gum and slight 
deposit. 


Murray on new test methods: 

Better oils will be perfected as better yardsticks 
for measuring performances are set up. The panel 
coking and gear tests will require considerable ex- 
periences from a lot of companies before they are 
perfected. There are not enough testing facilities 
equipped with these tests to evaluate them fully. 


Blair on costs: 


Although present cost of the synthetic oil is ap- 
proximately $9 per gal, the cost per flight hour is 
very small in comparison with other operating costs 
such as fuel consumed. This is due to the extremely 
low oil consumption, which is due in part to the 
low volatility of the synthetic oil, at the working 
pressures and temperatures, as compared with 
petroleum oils and in part to the basically lower 
oil consumption of jet engines as compared with 
piston-type engines. Further, the cost per gallon 
of the oil will decrease as more companies produce 
the oil and as additional sources for the base stocks 
are developed. 


Questions and Answers 


Pennekamp stated in answer to a question con- 
cerning composition of oils that most additives are 
of a proprietary nature and those used will depend 
to a certain extent on the company producing the 
oil. Additives such as detergents, inhibitors, and 
load-carrying agents must be chosen on the basis of 
their effect on the overall quality of the oil. They 
should not adversely affect low-temperature flow 
characteristics, load-carrying ability, metal cor- 
rosion characteristics, volatility, high-temperature 
Stability, and the like. 


Question: What is the abrasive effect of the syn- 
thetic oils? Is the nature of the corrosion en- 
countered from galvanic action? What is the na- 
ture of the oxide film? 

Murray: There are insufficient test rigs operating 
from which data can be collected. As more test 
rigs are installed more accurate answers to the 
above question will become available. 

Blair: In our 7-hr—700 F tests there were no signs 
of abrasive action. 


Question: Was the 700 F the temperature of the 
outer race? 

Blair: The bearings were contained in a heated 
housing. The temperatures were recorded on the 
outside of outer race. The bearings were still func- 
tioning satisfactorily at the end of the test. 


Question: Is there sludging of the inhibitors when 
operating for long periods of time—150 hr—at tem- 
peratures above 300 F? 

Drabeck: There is sludging even after short 
periods of time. This is possibly due to the com- 
ponents added to the oil to meet the high load- 
carrying ability that is part of the present specifi- 
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cation. This makes 
unattractive. 

Margolin: The oils show the same physical char- 
acteristics after depositing out the sludge as before. 
Hence, one solution would be to filter out the sludge. 

Pennekamp: The nature of sludge formed at high 
temperatures and the best way to eliminate this 


difficulty is receiving considerable attention. 


sludging the present oils 


Question: How can these oils be used at tempera- 
tures of 700 F when the flash point is stated as 
slightly above 400 F? 

Murray: The flash point—say 435 F—is the point 
at which the lowest fractions begin to evaporate 
or boil off. Actually, in order to flash there would 
need to be present oxygen and a flame. Hence, 
without these two items, more and more of the 
lower fractions are boiled away. 


Question: What is the relative rate of attack on 
synthetic hose by the synthetic oil as compared to 
that by petroleum oils? 

Hardin: Buna N hose available has not been satis- 
factory with the synthetic oil. I cannot express 
the relationship quantitatively but our replacement 
rate of hose in stand installations using synthetic 
oil has been a lot higher than when mineral oil is 
used. 

Pennekamp: The rate of attack on rubber in 
storage is low because storage temperatures are low. 
Under engine operating conditions the rate of at- 
tack is higher in some locations where extremely 
high temperatures are encountered. However, en- 
gine operating periods are usually short so that the 
time at high temperature is spread over a long time 
interval. Thus, when difficulties are encountered, 
they usually show up when long-time engine tests 
are run. 
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Install That Bearing Right! 
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Based on paper “The Cost of Adequate Bearing Maintenance” 
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LEET operators can do many things to get more mileage out of engine bearings. But if they 
don’t get off on the right foot by installing bearings properly, letter-perfect maintenance 


later on won’t pay the dividends it should. 


There are seven easy-to-follow guideposts to a good bearing installation: 


1. Keep Parts Clean 


Identify and lay out all parts on a clean piece of 
paper. Watch for dirt on bearing backs and 
parting-line surfaces! 


2. Watch Those Torque Wrenches 


Check the condition of bolts and bolt-head seats 
to make sure that torque wrench readings are true 
indications of bolt tightness. Distortions caused 
by uneven bolt torques cause trouble. 


3. Obtain Proper Rod Bore Finish 


A 50 to 80 microinch finish will provide adequate 
contact for good bearing performance. This finish 
is easily obtained by boring. 


4. Be Sure Oil Clearance Is Right 


Measure the oil clearance to make sure that it is 
right. 

The inside diameter of the assembled bearing 
can be measured with inside micrometers if dial- 
indicator bore gages are not available. The journal 
diameter is best measured with micrometers that 
read in ten-thousandths of an inch. 

Plastigage may also be used for checking bearing 
clearances. However, extreme care should be ex- 
ercised to eliminate false readings caused by hous- 
ing-bore or main-journal misalignment. When 
making the check, an attempt should be made to 
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use the largest journal diameter if out-of-round- 
ness exists, because minimum clearance is the 
critical condition. 

Still another method for checking bearing clear- 
ance involves use of brass shims. With this system, 
a shim that is shorter than the bearing and about 
14 in. wide should, when clamped between the shaft 
and bearing, allow the shaft to turn easily. A shim 
0.001 in. heavier than the required clearance should 
lock the shaft from rotation. This type of check 
requires experience and care to avoid damaging 
the bearing inserts. It is made with all bearing caps 
loose except for the position under consideration. 
The correct torque should be applied to the clamp- 
ing bolts. 

Be sure to follow the manufacturer’s recommen- 
dations on shaft clearance and end clearance! 


5. Check Connecting Rod Alignment 


The centerline of the piston-pin hole should be 
parallel (within 0.001 in. in 6 in.) to the centerline 
of the big end. This will limit both twist and bend, 
hence the cause of a great many bearing failures 
will be eliminated. 


6. See To It That Bearings Fit the 
Housing 


Spend a few extra minutes to make sure of the 
fit of the bearings in a rod or main saddle. 

If you suspect that the bearings are loose, apply 
a light coating of prussian blue to the housing, 
insert the bearing shells carefully, and torque the 
nuts. Then break the assembly and remove the 
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shells without smearing the blue transferred to the 
bearing backs. An 80 to 90% transfer insures that 
the bearings are adequately seated. 


7. Permit No Shaft Binding 


With the mains properly tightened, and without 
the rods and seals in place, the shaft should rotate 
freely. Any binding should be traced and its cause 
removed! 

The best way to make this check is with the block 
mounted on a stand. Put a light, uniform coating 
of blueing on the shaft, then place the shaft on 
the journals. After rotating the shaft several rev- 


Electron Microscope... 


_ offers new means for studying detergent oil performance. 
development of improved engines and lubricants. 


ARKED deterioration in the performance of a 
detergent oil may correspond to changes in 
dispersancy not readily detectable by usual tests. 
The electron microscope enables these changes to 
be observed and studied. Periodic piston inspection 
during an engine test, coupled with examination of 
oil samples with this microscope, often permit the 
deposition rate of an oil to be related to the degree 
of dispersion of particles suspended in the oil. 
Fig. 1 shows the build-up of piston land deposits 
during laboratory diesel engine tests of straight 
mineral oil and of a low level detergent oil (ap- 
proximately 1% detergent by weight). These piston 
ratings were obtained in special runs by shutting 
down the engine at intervals and removing the 


PISTON DEPOSIT RATINGS 
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PISTON LAND DEPOSIT NUMBERS 


60 80 100 120 140 
HOURS OF ENGINE OPERATION 


Fig. 1-—Periodic piston inspection reveals build-up of piston land de- 

posits during 160-hr laboratory diesel engine tests of straight mineral 

oil and of a low level detergent oil. Used in conjunction with electron 
microscope examinations of periodic oil samples 
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olutions, turn the block over and rotate the shaft 
again. 

The nature of the transfer of blue to the bearing 
shells will reveal a lot about the life expectancy of 
the bearings. Blue in the parting line areas is a 
bad sign. Lack of contact on a bearing also spells 
trouble. It could be excessive clearance or mis- 
alignment of the shaft and/or case bore. A decent 
blue pattern covering 45 to 90 deg at the center of 
all bearings is an indication that the bearings will 
give good performance. 

This check also presents a good opportunity to 
pick up evidence of hour-glass journals, taper, shaft 
burrs, and fillet ride. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 


May prove useful in 


J. B. Peri, 


piston. A visual rating was used in which complete 
blackening of a piston land was rated 100. 

Electron microscope examinations of oil samples 
taken at 20-hr intervals in the above test, permit 
the depositing characteristics of the oil to be re- 
lated directly to its appearance. After 20 hr of en- 
gine operation, the dispersion of particles present 
in the oil is excellent. Small single particles less 
than 300 Angstrom units in diameter are still pres- 
ent in large numbers. They are probably composed 
of detergent plus resins and gums and they show 
little or no tendency to flocculate. 

At 40 hr, the small single particles present dis- 
play a tendency to cluster, forming small floccules 
containing from two to ten primary particles. The 
engine data (Fig. 1) shows formation of piston de- 
posits beginning at about this time. The 60-hr 
sample shows definite flocculation. The small 
floccules are larger than in the previous sample, 
averaging perhaps 1000 Angstroms in diameter, and 
they readily pass through ordinary filters. 

The dispersion of suspended material in the oil 
sample is still excellent by usual criteria. However, 
the engine data shows the detergent oil no longer 
preventing disposition at this point, although the 
deposition rate is still below that of straight mineral 
oil. 

The 80-hr sample shows little further change, 
but by 100 hr aggregation of small floccules to form 
fairly large pawticies is quite rnarked. Many of the 
large particles can now be removed with a good 
filter. At 120 hr, large clusters of colloidal particles 
predominate. The small, well dispersed floccules 
are disappearing as they become bound up in the 
larger agglomerates. The effect of the detergent 
additive has almost completely vanished. 

The detergent oil at 160 hr closely resembles a 
used uncompounded mineral oil at 40 hr. Agglom- 
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erates are large and can be removed to a consider- 
able extent by efficient filtration. The oil is almost 
free of extremely small colioidal particles. 

These samples were examined at a magnification 
of about 32,000X. No flocculation could be de- 
tected under the light microscope at 500X for any 
of the samples. 

Studies of this type permit correlation of the 
deposition rate of an oil with its appearance under 


the electron microscope. Thereafter, the appear- 
ance of used oil samples can be used to indicate the 
detergency level of the oil in actual service. (Paper 
“An Electron Microscope Study of the Performance 
of a Detergent Oil’ was presented at SAE National 
Fuels and Lubricants Meeting, Chicago, Nov. 5, 
1953. It is available in full in multilithographed 
form from SAE Special Publications Department. 
Price: 35¢ to members, 60¢ to nonmembers.) 


Turboprop Control Systems... 


. should have a minimum of functions acceptable to operating crew. Pressure 
for “extra features” may bring about unreasonable complications. 


N current efforts to provide rational treatments 

of the reliability problem for turboprop control 
systems, we must rely largely on judgment of the 
adequacy of the components. This is usually a 
qualitative evaluation because we lack good quanti- 
tative information. 

The process is, however, one in which quantita- 
tive thinking is possible. As skill improves, use will 
be made of numerical evaluations. It will be pos- 
sible to set a numerical goal for the probability of 
each failure, in the light of the consequences of 
that failure. Numbers will be assigned to the fail- 
ure risk of each part and arithmetic (from proba- 
bility theory) will show the expected overall proba- 
bility of failure for comparison with the goal. Until 
this day arrives, we must get along with qualitative 
recognition of the principles: 


@ More functions mean more parts. 

@ More parts mean more failures. 

@ “Safety devices” reduce the consequences of 
failure. 

@ “Safety devices” add more parts. 

@ Stronger parts mean fewer failures. 

@ Fewer failures mean fewer “safety devices.” 


Until the turboprop becomes well established in 
field experience, we should demand in its control 
system the least number of functions that can be 
accepted by the operating crew. Whether the sys- 
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Fig. 1—Schematic diagram of turboprop control system with a minimum 
of functions. This is often considered unacceptable because too much 
care of engine is left in hands of pilot 
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tem shown in Fig. 1 or Fig. 2 is representative of 
this number is again a question of judgment. If 
Fig. 1 with its safety devices is enough, there is no 
serious problem of reliability, since this array is 
simpler than other systems that are known to be 
serviceable. Fig. 2 is perhaps slightly more complex 
than control systems already in use, but not enough 
so to be cause for alarm. 

Service experience is now being accumulated 
with systems generally similar to those of Fig. 1, 
and extensive experimental experience is available 
at complexity levels comparable to Fig. 2. Unless 
the pressure for more and more “extra features” 
drives the level of complication out of reasonable 
grounds, there is no need to shy away from the 
turboprop on the grounds that “it’s too compli- 
cated.” (Paper “Turboprop Controls—How Compli- 
cated?” was presented at SAE Metropolitan Section, 
New York, Oct. 21, 1953. It is available in full in 
multilithographed form from SAE Special Publica- 
tions Department. Price: 35¢ to members, 60¢ to 
nonmembers. ) 
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Fig. 2—Diagram showing a system which includes features for more 

completely automatic operation. Each box in these diagrams is in- 

tended to include about the same degree of complexity. Total of 
boxes suggests complexity of entire system 





Punishing Tractors 


Here is one of the roads that... 


Fig. 1—Portion of the Arizona rock road on which the track link accelerated tests were con- 
ducted. A few of the larger rocks can be seen protruding through the surface 


... punishes this kind of tractor. 
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Fig. 2—One of the test tractors on the rock road. Note that it is equipped with bulldozers 
on front and rear and a double-drum cable control unit on the rear 
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CCELERATED testing of tractors and their com- 

ponent parts has become an important part of 
tractor development. It gives designers some idea 
of what their creations can and can’t do long before 
this information could be obtained from normal 
testing or customer usage. Knowing this, designers 
can get the bugs out of a product before it is put in 
the hands of a customer. 

Usually, the results of accelerated testing must be 
verified by normal testing if the accelerated test is 
to be considered valid. In some accelerated tests, 
however, the results are compared only to the re- 
sults of other accelerated tests. The comparative 
results may indicate that one part is superior to 
another, but may not indicate the extent of su- 
periority. The final evaluation must come from 
results of normal testing. In either case, accelerated 
test results must be reproducible ... and viewed 
with caution until verified. 

Caterpillar has devised many accelerated tests. 
Let’s take a look at the ones that helped us to: 


@ Design track links with greatly improved 
life. 

@® Screen out steering-brake lining materials 
not worth field testing. 


Track Links 


Reports from customers indicated that track links 
were failing prematurely in some parts of the coun- 
try. We had to find out why. 

Tests were initiated at our Arizona proving 
ground (near Phoenix) early in 1951. Objective: 
to produce quick test results for a track link de- 
velopment program. 

Test conditions had to be such that they would 
produce in a much shorter time cracked links ex- 
actly like those on customer’s machines. 

A rock road was laid out that extended about 
two miles up a valley at the toe of the White Tank 
Mountains. The test course also included a half 
mile of less rocky road extending into the desert. 
Fig. 1 illustrates a portion of the road and its gen- 
eral condition. The road was constantly main- 
tained with a tractor and bulldozer to keep it as 
nearly smooth as possible with solid rock at its 
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surface. A few of the larger rocks can be seen pro- 
truding through the surface. The road was made 
as long as practical in the interest of preserving 
uniformity through successive tests. 

It was decided to operate two new D8 tractors, 
each loaded to a gross weight of approximately 
50,000 lb, on the rock road in fifth gear. Each trac- 
tor was equipped with an angling blade bulldozer 
on the front; a double-drum cable control unit and 
a straight blade bulldozer on the rear. (This com- 
bination produced the desired gross weight without 
appreciably changing the center of gravity of the 
tractor.) 

Fig. 2 shows one of the test tractors on the rock 
road. Note the unorthodox method of mounting 
the bulldozer on the rear of the tractor. A set of 
trunnions was welded to the “C” frame of the 
angling blade bulldozer. The rear bulldozer was 
mounted upside down so the blade weight was car- 
ried on the end of the drawbar. 

Fig. 3 shows the action of the track as the tractor 
passed over a rock. The rock caused the track to 
form a ramp over which the tractor had to pass. 
As each roller left the ramp, the following roller 



















Fig. 3—When the test tractor passed over the surface rocks in the 
roadway, the track links received a severe beating from the track rollers 
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Fig. 4—The rail surface of these track links was severely damaged 
during a short accelerated test on the Arizona rock road 


dropped onto the track causing terrific impact loads 
on the links. The roller then carried a large por- 
tion of the tractor weight until the next roller took 
over. 

During the early days of the test operation, a 
very close watch was maintained to determine ex- 
actly what was happening to the track links. (The 
tractors were first equipped with production tracks 
of the type causing difficulty on some customer’s 
machines.) After only 250 hr, just over two weeks, 
the links were cracked to the extent that there was 
a real possibility of breaking the tracks. Because 
of the dangers involved with track breakage when 
traveling in high gear on a mountain trail, the test 
on these particular links was terminated. 

This test had proved, however, that we could 
duplicate field failures in an accelerated manner. 
The shortest times involved in field failures were 
considerably longer than our accelerated test time. 
We had succeeded in getting failures identical to 
field failures. 

Fig. 4 shows some of the original test production 
links. The rail surfaces are very badly cracked and 
spalled. Though cracks cannot be seen in this view, 
many were present. 

To facilitate reporting, a set of “standard” crack 
locations was established from the results of the 





Fig. 5—The “standard” crack locations shown here were established 
from the results of the first accelerated test. They were used to 
facilitate reporting 
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first test. Fig. 5 defines these crack locations on a 
track link. 

The following figures emphasize the thoroughness 
of the first tests with the production track links. 
For a test period of 250 hr, and out of 104 links, 
92% had cracks at the No. 9 location, 83% had 
cracks at the No. 3 location, and 39% had cracks 
at the No. 4 location. 

As a result of these Arizona rock road acceler- 
ated tests, we were able to evaluate many hundreds 
of track links incorporating varied designs, varied 
heat treatment, and different metallurgy. From 
all this, it was possible to design links with greatly 
improved life. The same results could, no doubt, 
have been accomplished without accelerated testing, 
but only after a long, drawn-out program. 


Steering-Brake Linings 


In an effort to reduce the time, cost, and variables 
encountered in the field testing of steering-brake 
lining materials, we set up an accelerated test pro- 
gram at our Peoria proving ground. The tests which 
were carried out on a D8 tractor, were essentially 
screening tests to determine brake lining charac- 
teristics under controlled conditions. If the test 
material were equal to, or better than, the standard 
reference material, the material was sent into the 
field for further testing; if not, no further testing 
was deemed necessary. 

A complete accelerated test on a lining material 
consisted of a series of controlled tests. In each 
of these different tests, the lining surface condition 
was varied from other tests to obtain a complete 
evaluation of the braking characteristics under a 
variety of conditions. These comparative tests were 
used to determine capacity at break-in, capacity 
under varying temperatures, resistance to and re- 
sponse after oil soaking, wear rates, heat-rejecting 
ability, and mechanical strength of the lining ma- 
terial. 

A test installation consisted of one brake lined 
with the test material and the other brake lined 
with the standard reference material. With this 
split setup, both lining materials were subjected to 
the same external conditions during testing. 

To reduce variables and the attendant’s time to 
a minimum, an automatic control mechanism was 
designed to meet these requirements: 

1. Each brake must do the same amount 
of work during each brake application for 
a given test. 

2. The surface temperature of the brake 
drum must be held as nearly constant as 
possible at the initial application of the 
brake for a given test. 

3. The cycle must be of a nature to simu- 
late as nearly as possible actual operating 
conditions (but svill be compatible with 
requirement number two). 

4. The controls must be comparatively 
simple and versatile so that various phases 
of testing a given material can be changed 
to meet special requirements. 

5. The controls must operate automatically 
without supervision except for periodic 
readings by non-technical personnel. 


To meet the first three requirements, the set- 
tings for the automatic controls were predetermined 
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in field testing. To keep the amount of work con- 
stant for each brake application for a given test, 
the controls were set so that the brake would lug 
the engine from a high to a lower speed in a given 
number of revolutions. This condition gave fairly 
high energy loads with a reasonable number of slip 
revolutions of the brake drum. The controls auto- 
matically adjusted the brake pedal pressure to hold 
this condition. The brake application cycle was set 
so that one brake was applied, lugging the engine 
the predetermined amount; then, after any required 
adjustment in the pedal load, the other brake was 
applied. After further pedal load adjustments, 
there was a short cooling off period before the next 
brake application cycle. For all testing but heat 
fade, this cooling off period was adjusted to hold 
the surface temperature of the brake drum in the 
temperature control band at 300 to 350 F. Under 
these conditions, most of the lining materials were 
operated under nearly optimum temperature con- 
ditions for developed friction coefficient. The tem- 
peratures were not too severe as regards wear rate. 

Linings were broken-in in high gear. (This per- 
mitted an evaluation of the capacity of the lining 
under this condition: high rate of drum slip and 
low torque absorption.) Then, for the major part 
of the accelerated test, the tractor was operated 
in low gear to obtain wear data. 


Air pressure was used as the source of power for 
applying the brakes. The engine of the D8 provided 
the power for the brakes to absorb. To achieve 
a satisfactory continuous process, the engine was 
not stalled, but was lugged to a predetermined speed 
near stall. 

It should be remembered that these were essen- 
tially screening tests, and that final evaluation of 
the lining material was obtained under actual field 
conditions. The information gained from these 
accelerated tests was useful, however, in interpret- 
ing results from field tests. It was especially valu- 
able because each variable which affects lining per- 
formance was tested individually, whereas field test 
results have to be interpreted taking into considera- 
tion many variables. 

These accelerated tests are but a few of the ones 
carried on in our research program. Some tests 
can be directly evaluated in terms of field operation, 
while others are on a strictly comparative basis. 
Final evaluation of an end product, of course, lies 
in customer usage, but accelerated testing will help 
to put the best product in the customer’s hands in 
the shortest possible period of time. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 


Air-Breathing Propulsion .. . 


... can be profitably employed to reduce the ratio of initial gross weight to payload 


for high-altitude sounding rockets. 


F the trajectory of a missile such as the well- 

known V-2 is given even the most casual inspec- 
tion, it will be observed that a considerable fraction 
of the initial gross weight is burned with very little 
accrual of performance and under conditions quite 
compatible with the propositions often associated 
with air-breathing propulsion under the more ordi- 
nary circumstances of unaccelerated flight. The 
prospects of utilizing air-breathing propulsion for 
applications such as those represented by the V-2 
would be of little interest were it not for the fact 
that the propellant consumption rate in ratio to 
thrust for a rocket is of the order of five times as 
great as for an air-breathing system under reasona- 
ble operating conditions. The ratio of initial gross 
weight to payload reaches astronomical proportions 
for high-impulse long-range rockets. If any place 
at all can be found for the utilization of air-breath- 
ing propulsion in such applications, the accompany- 
ing greater specific impulse could conceivably re- 
sult ultimately in an appreciable reduction in the 
ratio of initial gross weight to payload. 

Perhaps there are good reasons why air-breathing 
propulsion for such applications as this have re- 
ceived to date but moderate consideration. It ap- 
pears at first glance that a vehicle such as a sound- 
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ing rocket is in the sensible atmosphere for such a 
short time, it is trivial to consider utilizing the 
atmosphere for propulsive purposes under these 
circumstances. A preliminary study indicates, how- 
ever, that the matter may be more than trivial. 

In order to make comparisons between rocket 
and air-breathing propulsion as concise as possible, 
it is desirable to establish a simple criterion of 
comparison. A criterion of accomplishment at any 
instant of time (for a sounding rocket) should 
recognize both the altitude gained and the velocity 
gained in relation to the fraction of initial gross 
weight consumed. A natural criterion under these 
circumstances would appear to be the sum of the 
potential and kinetic head involved at the time in 
question, for this total head is a reasonably ac- 
curate measure of the maximum altitude (or range) 
that could be accomplished if propulsion were to 
cease at that instant. 

It is known that, in the early portions of the 
flight of an upper-atmosphere sounding rocket, a 
very sizeable fraction of the missile mass is con- 
sumed with an accompanying increase in total head 
that is disappointingly small. This is shown by the 
“rocket” curve in Fig. 1. 

As shown by the short curve marked “ramjet,” 
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TOTAL HEAD ( FT.x 1077) 


MASS RATIO 


1—Comparison of performance for ramjet boost, pure rocket, 
ramjet boost followed by rocket stage (mass ratio= weight at 
any instant/weight at start) 


the air-breathing propulsion unit is capable of pro- 
ducing a much greater total head for expenditure 
of weight than the rocket—but only up to a certain 
point, the magnitude of which depends upon the 
initial conditions in so far as initial velocity and 
acceleration are concerned. This limiting value of 
total head is not, however, at all trivial in so far 
as magnitude is concerned. It is of significant pro- 
portions when viewed in the light of the mass ratio 
to be conserved in comparison with the rocket data. 

If greater total head than the limiting value of 
the air-breathing case is desired in any particular 
mission, the air-breathing stage of boost must ob- 
viously be followed by a stage or more of rocket 
boost. This is the obvious circumstance for the 
application of rocketry, namely: for propulsion out- 
side of the sensible atmosphere. Curves for such 
a follow-up stage of rocket boost are illustrated in 
Fig. 1. An important problem in optimization ap- 


Electrical Simulator... 


... Saves money and time in the analysis of a variety of alternate design proposals for 


a delta-wing aircraft. 


OMPARISON of four methods of analyzing stresses 
in a delta-wing aircraft shows the electrical 
structures simulator is well worth its cost, especially 
if a large number of cases is to be investigated. 
In this case the problem was, with the location of 
the load-carrying spars and ribs within the wing 
tentatively fixed, to find the cross-sectional dimen- 
sions for all these elements. The three methods 
compared with the electrical simulator for the solu- 
tion of the problem were: actual testing of a model; 
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pears at this point. The conditions of flight at the 
time of ramjet cutoff and rocket initiation are ex- 
tremely important. If the ramjet is allowed to 
achieve its full value of maximum total head, the 
velocity will be zero. Under these circumstances 
(Case “a” in Fig. 1), most of the gains achieved by 
the ramjet stage will be lost by the subsequent 
flight during the rocket stage. In general it is 
much more advantageous to terminate the ramjet 
stage before the maximum total head potentialities 
of the ramjet stage have been realized, and initiate 
the rocket stage at a time when the vehicle velocity 
is still large. If this is done, very little ramjet total 
head is sacrificed; and very large gains are made in 
the subsequent conversion of mass ratio into total 
head by the rocket stage. The precise conditions of 
changeover from ramjet stage to rocket stage will 
depend upon the specific mission to be accom- 
plished. Case “b” in Fig. 1 illustrates that the 
initial advantage to be gained by the ramjet stage 
can be fully preserved in the subsequent rocket 
stage in so far as mass ratio is concerned. 

These preliminary results indicate that the pros- 
pective advantages of air-breathing boost, for even 
extremely high-speed ballistic missiles, is of such 
an order of magnitude that the ratio of gross weight 
to payload for any ballistic missile can be sub- 
stantially reduced if and when air-breathing boost 
can be incorporated in such a missile. 

In order to keep the problem simple, only the 
vehicle intended for vertical flight has been con- 
sidered. This does not do the air-breathing system 
full justice nor does it allow the air-breathing sys- 
tem to show its maximum potentialities by far. 

(Paper “Some Factors Pertaining to the Use of 
Air-Breathing Propulsion for the Acceleration of 
High-Altitude Sounding Rockets and Other Long- 
Range Ballistic Missiles’ was presented at the SAE 
National Aeronautic Meeting, Los Angeles, Oct. 1, 
1953. It is available in full in multilithographed 
form from SAE Special Publications Department. 
Price: 35¢ to members, 60¢ to nonmembers.) 


sed on paper by H. U. Schuerch Karaonhysice Development ( 


wide-beam analysis (with calculations carried out 
on an electronic calculator) ; and analysis by elastic 
coefficients (with calculations carried out on the 
same electronic calculator). 


1. Testing of a structural model with extensive 
application of strain gages. The test model had to 
be built before the structural layout of the actual 
airplane was frozen. Even though the test model 
was built specifically to enable structural changes, 
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it soon became apparent that the test results ob- 
tained would not be directly applicable. Further- 
more, the delay and cost involved in building and 
testing the model turned out to be almost pro- 
hibitive. 

Contrary to original intent, the test model finally 
served merely to check out analytical methods of 
analysis which had been developed in the meantime 
and which later on were applied to the actual 
structure. 

2. Wide-beam analysis carried out with aid of a 
card-programmed calculator. Using the wide-beam 
formulas, the deformation was computed. Then a 
logical distribution of bending moments, shears, 
and torques among the spars and torque cells was 
derived. Card-programmed calculators solved the 
linear, second-order differential equations. 

3. Analysis by elastic coefficients carried out with 
aid of a card-programmed calculator. This method, 
which consists of treating relaxation patterns, is a 
more refined method used for final stress analysis 
and for detail analysis of ribs and shear-transmit- 
ting fittings. The large number of simultaneous 
equations makes the computation a task strictly for 
automatic computing machines. The delta wing 
was analyzed by an iterative procedure performed 
on card-programmed calculators. 

The electrical simulator used was the equipment 
of the Analysis Laboratory at the California In- 
stitute of Technology. It employs resistors to simu- 
late the elastic properties of structural elements 
and transformers to simulate geometric properties. 
Voltages and currents in the electrical circuits cor- 
respond to displacements and stress distributions. 

Once an equivalent network is set up and checked 
out, almost any conceivable question pertaining to 
the structural behavior of the simulated structure 
can be answered immediately by measuring the 
pertinent electrical data. Changes in cross-sec- 
tional properties can be simulated with ease by 





Table 1—Comparison of Time and Costs for Analyzing Delta-Wing Stresses 





merely adjusting the variable resistors tc the re- 
quired equivalent values. If changes in configura- 
tion and geometrical location of structural com- 
ponents are to be analyzed, the corresponding nodes 
at the patchboard and the transformer ratios have 
to be adjusted. 

Of course, if very large electrical networks are 
built up to simulate very complicated structures, 
the accuracy requirements for the electrical com- 
ponents become very severe. 

Results for all four methods of analysis agreed 
reasonably well. Discrepancies that did occur could 
be accounted for on the basis of the assumptions 
adopted to simplify computation. 

Table 1 compares the costs. The comparison is 
for the basic setup of one structural configuration. 
Also listed are the additional cost and time involved 
in accounting for a structural change—for instance, 
one due to a revised cross-section property of one 
element—and for analyzing one additional loading 
condition acting upon the same structural con- 
figuration. The comparisons are based upon the 
assumption that geometrical dimensions and cross- 
section properties of the structure as well as the 
loads are tabulated in suitable form to be used for 
the various methods of analysis. The cost and 
time involved in carrying out the test program are 
also listed for comparison of a purely experimental 
approach to the problem of stress analysis with 
theoretical methods. 

From the comparative data, the superiority of 
the electrical simulator is obvious. This superiority 
becomes quite pronounced if advantage of the 
equipment’s flexibility is taken in investigating a 
large variety of alternate design possibilities. This 
feature is most desirable in the preliminary design 
stages of an airplane. 

(Complete paper on which this abridgment is 
based is available in full in multilithographed form 
from SAE Special Publications Department. Price: 
35¢ a copy to members; 60¢ a copy to nonmembers.) 


Elastic 


Wide Beam a Electrical Test 
Coefficients : . 
Formula Method Simulator Model 
Man hours 20 270 100 5770 
Machine hours 2 50 24 
Basic Setup Total Cost $140 $2350 $1700 $28,850 
Calendar 
Time 2 days 5 weeks 1 week 3 weeks 
Man hours 4 80 2 200 
Ons Laie Machine hours 3 4 1 
eee Total Cost $80 $480 $60 $1000 
Condition Calendar 
Time 14 day 1 week 1 hour 3 days 
Man hours 10 40 1 1025 
Change in Machine hours 1 2 My 
Structural Total Cost $70 $240 $30 $5125 
Configuration Calendar 
Time 1 day 1 week 4 hour 1 week 
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% CARS SATISFIED 


1—Maximum octane-number requirements of 289 ‘new design” 


cars operated on primary and severity reference fuels 


Up Chapter 2 


RC’s 1951 to 1954 survey of fuel antiknock re- 

quirements of passenger cars has reached the 
halfway mark. The 1952 results just published 
show that: 


@ Individual makes of 1952 cars operated on pri- 
mary reference fuels have a spread of 14 octane 
numbers in maximum octane-number requirement 
at the 10% satisfied point, 9 octane numbers at the 
50% point, and 8 octane numbers at the 90% point. 


@ Octane-number requirement goes up with car 
age and use. 


@ One make of car equipped with an automatic 
transmission has a lower maximum requirement 


a AVERAGE 
woe. VEHICLE 1951 SURVEY = 1952 SURVEY 


wAFE YEAR wILES 


$000 [LLL 


19,615 
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75 80 
AVERAGE OCTANE REQUIREMENT 


. 2—This shows the effect of car age and use on average maximum 
requirements (primary reference fuels 
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in Car Antiknock Survey 


(4 octane numbers) than the same car equipped 
with a synchromesh transmission. 


e Of four 1952 car models tested, three have 
higher octane-number requirements than earlier 
models of the same make. 


@ No significant differences exist in maximum 
octane-number requirement of cars located in the 
Eastern, Central, and West Coast areas of the 
United States. 


@ Ninety-seven of 303 cars tested had their maxi- 
mum octane-number requirement at part throttle 
with either primary or severity reference fuels. 


@ Sixty-five per cent of 284 cars tested on tank 
fuels were considered to be knock-free by test ob- 


servers; 69% were kKnock-free in the opinions of 
their owners. 


@ Twenty-one of the 303 cars tested were re- 
ported to give preignition. Of this number, thirteen 
were of one make. 


This information is sure to be of interest to both 
the petroleum and the automotive industry. Best 
proof of this is the fact that 29 of their labs con- 
tributed the data that made the 1952 survey possi- 
ble. More specifically, for the petroleum industry, 
the survey helps establish necessary levels of 
gasoline quality. For the automotive industry, it 
offers each company a basis for comparing its cars 
with those of competitors. 

Altogether, the 29 laboratories submitted data on 
a total of 371 cars, representing 10 makes and 12 


Table 1—Maximum Requirements, Independent of Throttle Opening, for 303 Cars 
Octane Number for Indicated Per Cent Satisfied 
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Severity 
Ref Fuel 
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84 79 81 
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Fig. 3—Use of an automatic transmission in one make of car reduced 
its maximum requirement by 4 octane numbers 





models. Of the 12 models, eight were of 1952 vin- 
tage; four were 1950 or 1951 editions. 


The fuels used in the survey were of two types: 


Primary reference fuel blends—ASTM isooctane 
and n-heptane were blended in 2.5 octane-number 
increments to cover the range from 70 to 100 octane 
number. 


Severity reference fuel blends—Diisobutylene, 
ASTM isooctane, and n-heptane were blended in 
2.5 octane-number increments to cover the range 
of Research Method octane numbers from 75 to 100. 

Octane-number requirement investigations were 
conducted under level-road conditions at both full 
and part throttle. Requirements were determined 
at engine speeds ranging from 750 rpm (or the 
lowest practical engine speed) to 2500 rpm. 

Each car was also tested to determine if the en- 
gine knocked on the tank fuel. If so, the Knock-in 
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© CENTRAL= 106 CARS 
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Fig. 4—The 1952 survey showed no significant differences in maximum 
requirements of cars located in different geographical areas of the 
country 


and knock-out speeds were recorded. In addition, 


the owner was asked: 


1. What grade of gasoline was in the fuel tank. 

2. Whether knock had been encountered on the 
tank fuel. 

3. If Knock had been encountered, whether it 
had been considered objectionable. 

Now let’s take a detailed look at what was found 
in this 1952 survey. 


Maximum octane-number requirements, inde- 
pendent of throttle opening, for 303 Field Equip- 
ment Survey cars operated on both primary and 
severity reference fuels are given in Table 1. The 
spread in requirement between the 10% and 90% 
satisfied points for cars of the same make ranged 
from a minimum of 4 octane numbers for Car L to 
a maximum of 12 octane numbers for Car QA. The 
different car makes showed a maximum spread in 
requirement at the 10% satisfied point of 14 octane 
numbers, at the 50% point of 9 octane numbers, 
and at the 90% point of 8 octane numbers. 
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Fig. 1 shows the distribution curves of the maxi- 
mum octane-number requirements of 289 “new de- 
sign” cars with primary and severity reference 
fuels. As in the 1949 and 1951 surveys, the Re- 
search Method octane-number requirement curve 
for the severity reference fuels lies above the pri- 
mary reference fuel curve. The maximum differ- 
ence between the two curves in the range from the 
10% to 90% satisfied points is less than 2 octane 
numbers. 

Effect of age and use was investigated in four car 
models which were also tested in the 1951 survey. 
The average maximum octane-number require- 
ments in terms of primary reference fuels and the 
average vehicle mileage for each group of cars are 
illustrated in Fig. 2. Maximum requirements ob- 
tained in 1952 were somewhat higher than those 
obtained in 1951. Differences varied from 0 to 2 
octane numbers for Car G-1 to 3 to 4 for Car D. 

Models QM and QA were tested to determine the 
effect of synchromesh and automatic transmis- 
sions. Car QM was equipped with a synchromesh 
transmission; Car QA employed a torque converter. 
A comparison of the distribution of maximum oc- 
tane-number requirements for primary and severity 
reference fuels is shown in Fig. 3. Maximum re- 
quirements obtained with the torque-converter- 
equipped cars were about 4 octane numbers lower 
than those obtained on the cars equipped with 
synchromesh transmissions. 

The effect of model changes on octane-number 
requirement was investigated in four makes. At 
the 50% satisfied point, three 1952 models indicated 
requirements 1 to 8 octane numbers higher than 
earlier models of the same make; a fourth 1952 
model indicated requirements 2 octane numbers 
lower. 

As in the 1949 and 1951 surveys, the 1952 survey 


Table 2—Cars with Maximum Requirement at Part 


Throttle 
—— oo Number of Cars With 
Car Make Tested Maximum Requirement 
— at Part Throttle 
B 25 0 
D 28 3 
G-1 24 4 
G-2 20 14 
H 29 9 
I 29 17 
J 28 13 
L 22 6 
N 30 0 
Q-A 23 5 
Q-M 22 13 
Ss 23 13 
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showed no significant differences in requirements 
among cars operated in the Eastern, Central, and 
West Coast portions of the United States. (See Fig. 
4.) 

Ninety-seven of 303 cars tested were found to 
have maximum requirements at part throttle with 
either primary or severity reference fuels. See 
Table 2. (In the 1951 survey, 11% of the cars 
tested were indicated to have maximum octane- 
number requirement at part throttle.) 

Information regarding the knocking tendencies 
of tank fuels was obtained on 284 cars. Of these, 
204 were reported to be using premium grade fuel, 
73 regular grade fuel, and 7 a mixture of premium 
and regular. Test observers found 65% of all cars 
to be knock-free, whereas 69% were knock-free in 
the opinion of their owners. See Table 3. (The 
corresponding percentages of the 448 cars tested in 
the 1951 survey were 63% and 64%, respectively.) 
Ten per cent of the owners questioned in the 1952 
survey considered the knock in their cars to be ob- 
jectionable. 

This report was prepared by an analysis panel 
composed of H. J. Gibson, Ethyl Corp., leader; H. W. 
Best, Yale University; H. A. Bigley, Jr., Gulf Re- 
search & Development; A. E. Cleveland, Ford; W. 
P. Dugan, Sun Oil; J. C. Ellis, Shell Oil; G. E. Onishi, 
Studebaker; L. R. Henry, Standard Oil (Indiana); 
J. R. Landis, Research Laboratories Division, GMC; 
L. Raymond, Socony-Vacuum Laboratories; R. 
Rohde, Phillips Petroleum; L. J. Test, Atlantic Re- 
fining; and R. K. Williams, Research Laboratories 
Division, GMC. 

The report, “Octane Number Requirement Survey 
—1952,” CRC-274, contains 129 pages including five 
tables and 43 charts. It is available from the SAE 
Special Publications Department. Price: $4 to mem- 
bers, $8 to nonmembers. 


Table 3—Cars Knocking on Tank Fuel 


No. Cars Knocking % Knock - 
Car No. of fa Free 
Make Cars Objectionably 
Obs. Owner byOwner Obs. Owner 
B 25 2 3 0 92 88 
D 25 7 6 2 72 76 
G-1 24 12 14 7 50 42 
G-2 19 4 5 0 79 74 
H 26 19 16 9 27 38 
I 28 9 7 1 68 75 
J 24 2 3 1 92 88 
L 20 15 11 6 25 45 
N 29 9 6 1 69 80 
Q-A 23 7 5 2 70 78 
Q-M 20 11 10 1 45 50 
Ss 21 3 2 0 86 91 
Total 284 100 88 30 65 69 
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Ducted Fans Excel Turbojets 


An Airline View 


—W. C. Lawrence and H. E. Hoben, American Airlines 


UR answer to the question of turboprops or turbo- 
jets for transports is neither, for the present, 
unless competition forces our hand. Turbojets and 
turboprops don’t look so attractive as ducted fans. 
Our chief objections to the turbojet engine stem 
from its excessive cruising specific fuel consump- 
tion, its relatively low take-off thrust, and the 
noise which it produces at high powers near the 


ground. Our chief objections to the turboprop en- 
gine are its complexity of control and the noise 
which it produces in cruising flight within the pas- 
senger cabin. 

We feel that the ducted fan—or bypass engine— 
is superior to either the turbojet or the turboprop 
on the basis of fuel consumption, power character- 
istics, and noise. 


JETS, much as we like the speed and improved service they 
could offer, scare us with their price, their size, their appetite 


for fuel, and their noise. 


Table 1 compares costs of a jet transport with 
those for a DC-6. The jet is assumed to cruise at 
about 550 mph, at upwards of 35,000 ft. Range will 
be at least sufficient for a transcontinental non- 
stop flight—about 2500 miles against high head- 
winds and with adequate reserves. Wings will be 
swept back 30 to 35 deg. The airplanes wil. be 
powered with four of the most advanced twin-spool 
jet engines commercially available. These may ke 
buried in the wing or fuselage structure—but might 
better be mounted in individual pods under the 
wings. Accommodations for at least 80 first-class 
passengers will be provided. 

It should be noted that the direct operating costs 
presented in Table 1 are in cents per airplane mile. 
The jet airplane, of course, has much larger direct 
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operating costs per hour than the present transport. 
These are in large part overcome by the higher 
operating speed of the jet airplane, so that certain 
of the per-mile costs are expected to remain about 
the same, or even to reduce. 

Virtually the entire increase in’ direct operating 
cost is attributed to three items: fuel, oil and taxes; 
engine maintenance and overhaul; and deprecia- 
tion of the airplane and engines. Let us hasten to 
say that no undue conservatism has been injected 
into these figures. Fuel consumption has been cal- 
culated from the engine specification without the 
customary 5% increase. The price of jet fuel has 
been estimated at 614¢ per gal less than that of 
100/130 grade aviation gasoline. 

Engine maintenance and overhaul costs are in 
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close agreement with those estimated by the engine 
manufacturer. Depreciation is based upon a total 
price of $3,500,000 per airplane, exclusive of spare 
equipment; fleet utilization of 8 hr per airplane 
per day; and a depreciation period of seven years 
for both airplane and engines. 

If the validity of these estimates is accepted, it 
is obvious that the jet transport must be substan- 
tially larger in payload than the present airplane 
in order to have a comparable seat-mile economy. 
Taking a capacity of 58 passengers for the present 
airplane, and multiplying by the ratio of total di- 
rect costs, it appears that the jet airplane must 
have a capacity of about 90 to 100 passengers in 
order to look really attractive. This is somewhat 
larger than we had intended the airplane to be. 

It appears, however, that a moderate increase in 
fuselage volume is feasible, that structure can be 
strengthened without too much difficulty, and that 
the engines will provide more thrust than had or- 
iginally been counted on. Accordingly, it. appears 
entirely practicable to expand the design to ac- 
commodate 90 to 100 first-class passengers. Such 
an airplane promises operating economy equal to 
the best we have today. 

We have described a jet transport airplane which 
we believe can be built. It is fast and comfortable, 
safe and economical. What airline man is not eager 
to offer such an advance in service? Why are we 
not pounding at the factory doors, demanding early 
delivery of jet equipment? 

There are several inhibiting factors. It must be 
realized that even a minimum fleet of 10 or 12 air- 
planes with spares and ground facilities will require 
an investment of about $50,000,000. At this price 
we cannot afford to make any serious mistake. We 
must be convinced that the airplane is right in de- 
sign philosophy and right in detail design before 
any such commitment is made. Obviously, a lower 
price would lessen this problem. 

There is an airport problem. The combination 
of the large payload required for economy and the 
very large weight of fuel required for the jet engines 
will necessitate take-off gross weights of 200,000 lb 
or more for transcontinental non-stop flights. 
Gross weights of 175,000 lb will frequently be re- 
quired for medium-range flights. Unfortunately, 
many runways at major airports are marginal in 
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length or structural strength at such gross weights. 

This problem is not new, nor is it necessarily in- 
surmountable. Runways can in many cases be 
extended. Structural strength is very conserva- 
tively rated—overloading may be entirely feasible. 
Nevertheless, we do not have a completely satisfac- 
tory answer to this problem in sight. Lower gross 
weight and better take-off performance would be 
helpful in this respect. 

The matter of noise during take-off is most dis- 
couraging. Our study of the information at hand 
leads us to suspect that noise is an inherent quality 
of large turbojet engines; that it is primarily a 
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—George Snyder, Boeing 


The military airplane procurement pic- 
ture is quite likely to determine what gets 
built. We strongly believe that the next 
transport airplane is going to be a com- 
mercial version of a military-type trans- 
port powered by J-57 engines. This air- 
plane, admittedly, will be noisy, large, and 
expensive. But it will be economical on the 
long hauls. The noise is likely to restrict 
its use out of many airports in the be- 
ginning, but we hope and expect that over 
the long term, these restrictions will be 
lifted. 

The landing field problem we don’t be- 
lieve is so serious. We think, for example, 
that with proper load distribution (that is, 
spreading the load on the ground) you 
don’t have to overload airports. You can 
operate well within the current airport 
limitations. 

We think that as far as runway lengths 
are concerned, you. can design a pretty 
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function of the velocity of the jet exhaust itself, 
and that nothing short of a radical redesign of the 
engine to a low-velocity type will accomplish any 
Significant noise reduction. 

Unfortunately, there is evidence that four jet 
engines of the type and size under consideration 
will produce a volume of noise much greater than 
that produced by our present engines and propel- 
lers. There is reason to expect that annoying sound 
levels during take-off will affect at least twice the 
ground areas now involved. We doubt that the 
public is in a frame of mind to tolerate this increase, 
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good turbojet airplane that can take off 
from the available air fields. It will have 
far superior climb performance to that 
which you currently have in the recipro- 
cating-type engine. This might lead some 
people to think that the turbojet can ac- 
tually be made safer as far as take-off 
hazards go. 


—Carlos Wood, Douglas 


Economic reasons have forced all of us 
into airplanes of about the same general 
size and characteristics. This means then 
that the selection of the airplane that is 
going to be used largely depends upon de- 
taik characteristics that make the differ- 
ence between a good airplane and an out- 
standing one. 

For example, the outstanding design 
must have the best cabin pressurizing sys- 
tem. We'd love to use direct bleed from 
the engines for cabin pressurization. Un- 


particularly at metropolitan airports in the Eastern 
section of the country. We are reluctant to be the 
first to put this theory to the practical test. 

Our attitude toward the jet transport may change 
with further development or with more experience. 
It could conceivably change very quickly if some 
bold individual buys a few jet transports for opera- 
tion on a competitive route. There is nothing final 
or irrevocable about our position. But for the pres- 
ent we are not eager to prematurely pioneer the jet 
transport. Such an attitude is fairly common 
among domestic airlines today. 


TABLE 1—Comparative Average Direct Operating Costs 


Flight Crew Salaries and Expenses 
Fuel, Oil, and Taxes 
Insurance (Personal Liability and Property Damage) 


Total Flying Operations 


Aircraft, Maintenance and Overhaul 
Engine Maintenance and Overhaul 


Total Flight Equipment Maintenance Direct 


Depreciation (Airframe) 
Depreciation (Engines) 
Total Depreciation Flight Equipment 


Total Direct Flight Expense 
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Todays’ Transport 
Actual, ¢ per airplane mile 
16.2 
32.6 
1.2 


50.3 


Proposed Jet Transport, 
Estimated, ¢ per airplane mile 
12.4 
43.4 
7.1 


62.9 


11.7 
16.5 


29.6 


12.0 
27.8 


39.8 


12.6 
1.3 


13.9 


35.5 
8.1 


43.6 


93.8 


146.3 
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fortunately, the engine manufacturers 
haven’t been able to keep the oil from 
leaking from one part of the engine to 
another. So it looks like we will have to go 
back to mechanical superchargers. It’s a 
shame to have to pass up all this nice high 
pressure hot air, but we just can’t use it. 

The operating costs shown for the DC-6 
should be adjusted for self insurance and 
for low initial engine cost to be represen- 
tative. The remainder of the detailed cost 
breakdowns are quite representative ex- 
cept that on the jet, we would show con- 
siderably lower engine maintenance cost. 
We, on the other hand, have a higher en- 
gine depreciation cost which balances us 
out. The net change, however, does bring 
the operating cost of the DC-6 and a typical 
jet transport closer together by about 8%. 

Initial investment in a jet transport fleet 
would run around $50,000,000 for an airline 
like American Airlines. This amounts to 
about 40 to 50% of American Airlines net 
worth, which is a pretty generous gamble. 


I would like to point out that the manu- 
facturer is in about the same position. By 
the time we take a jet transport and run 
it through to final CAA certification, we 
will have about 40 to 50% of our net worth 
in the program too. 

By the time we continue production on 
the thing, and we get it to where we start 
to climb out of the financial hole that we 
dug for ourselves, we will have approxi- 
mately 100% of our net worth in the proj- 
ect. This means that we have to be pretty 
careful as to what we do, and the answers 
have got to be good. 


—C, L. Johnson, Lockheed 


The fuselage-type engine installation 
excels the pod form only in the following 
regards: safety, drag, weight, performance, 
and aircraft controllability. Outside of 
that, we are for pod engines. 
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TURBOPROP transports of truly high speed are not within the 


present state of the art of transport design, we believe. 


Nor 


will they be practical within the immediately foreseeable future. 


Because of limited development of turboprops 
by the military, little choice of powerplant is avail- 
able. For the immediate future, only one specific 
model can be seriously considered. Fortunately, it 
is of a reasonable size to use in a practical four- 
engine transport airplane. 

Because of the difference in size and thrust char- 
acteristics of the engine, the turboprop airplane 
will have quite different characteristics from the 
jet transport. Cruising speed will be much lower, 
about 450 mph compared with 550 mph for the jet. 
At this speed the wings need not be swept. Range 
will be no problem. Because of the improved spe- 
cific fuel consumption, the transcontinental non- 
stop flight can be made with ease. With the better 
lifting characteristics of the straight wing; with re- 
duced fuel loads macle possible by the inore efficient 
powerplant; and with the high take-off thrust )pro- 
vided by the propellers; such an airplane will not 
require unusually large airports, by present stand- 
ards. 

Take-off gross weights will be much lower than 
for the jet airplane previously described. Even 
with the same large payload, gross weight will be 
about 160,000 lb for transcontinental non-stop 
flights, or about 145,000 lb for flights of moderate 
length. Although the take-off power is about twice 
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that of our present largest transports, it is believed 
that by careful propeller design the noise at take- 
off can be held close to present limits, with some 
possibility that it can even be reduced. 

The direct operating costs of such a machine 
are undeniably more attractive than those of the 
jet airplane. Table 2 illustrates this point. The 
airplanes which are compared are carrying equal 
payloads for equal distances. 

It will be noted that the only significant differ- 
ence between the two airplanes compared is in the 
cost per mile of fuel, oil, and taxes. Actually, the 
hourly costs of the turboprop airplane are substan- 
tially lower than jet costs, but these are in large 
mesure offset by the reduction in cruising speed. 

The foregoing comparison may be surprising to 
some, for much greater economic advantages have 
commonly been claimed for the turboprop-powered 
airplane. ‘The theoretical cost differential in this 
case has been scaled down by very practical con- 
siderations relating to the actual engines. The 
specific turbojet engine under consideration repre- 
sents the highest state of the art in aviation gas 
turbine engine development to date, and further, 
it is scheduled for large-scale production. Con- 
sequently, its efficiency is very high for its type; 
and its price, because of mass-production, is rela- 
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tively low. The turboprop engine considered, on 
the other hand, is slightly obsolescent in design and 
will be produced only in small quantities. 

Accordingly, its specific fuel consumption, as well 
as its price, is higher than might be expected. The 
use of an “ideal” turboprop engine in this study 
would obviously further reduce the costs of the 
turboprop airplane. But since no such engine will 
be available in the near future, we feel that such 
an assumption would not be valid. 

Notwithstanding the small economic advantage 
we see for the turboprop airplane in the immediate 
future, it is evident that it would minimize the 
major operational objections listed for the jet 
transport. The powerplant itself introduces some 
new problems, however. 


The propeller of the engine under consideration 
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—George Snyder, Boeing 


We found that for long-haul operations, 
the T-34-powered airplane and the J-57- 
powered airplane have comparable eco- 
nomics. Now if a competing airline has 
the turbojet airplane, and you have the 
turboprop airplane, he will get all the busi- 
ness because his block speed will be greater. 
So, for long-haul operation, we don’t be- 
lieve that the turboprop type of airplane 
has a future in the transport business. 
Both the turboprop airplane and the turbo- 
jet airplane could, of course, be improved 
somewhat in their economics. The im- 
provement would be greatest on the turbo- 
prop. 

The principal problem that we see with 
the turbojet airplane is the airport noise 
problem. The turbojet noise seems to be 
somewhat directional. It covers in the side 
direction from the airport about twice the 
area for equal volume as present airplanes. 
However, directly under the path of the 
airplane, because the turbojet airplane 
tends to climb at a very high rate, noise 
isn’t too much worse than with recipro- 
cating engines. 
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—-Carlos Wood, Douglas 


As we study the turboprop problem fur- 
ther, we have uncovered a lot of very 
nasty problems. When an engine fails on 
a turboprop, there’s a lot of excitement. 
We were worried first about the problem at 
low altitude, that we wouldn’t be able to 
keep control of an airplane when it 
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is directly geared to the turbine and the compressor. 
The engine is a single-spool axial-flow machine and 
will not run at low rotational speeds. Further, it 
will not withstand any substantial overspeed. The 
great precision of the speed control required over a 
wide range of forward speeds and engine powers 
has led to an intricate system of controls to co- 
ordinate the propeller with the engine. 

In normal flight configurations the propeller is 
the dominant control. During landing, this func- 
tion becomes too demanding for the propeller, and 
the dominant control becomes the engine. This 
leads to a very much more complex powerplant 
control system than those with which we have had 
experience. We are not entirely satisfied that it 
will operate with the reliability which has been 
characteristic of reciprocating powerplants. 

Noise and vibration within the cabin have always 
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changed to a Chinese pinwheel. Well this 
is all right, but recently we have awakened 
to a problem when the engine fails at high 
speed with turboprop. Then the whole 
thing comes unglued. We don’t quite know 
what to do about it yet, but we are working 
on it. 

A lot more work has to be done in 
the airframe field as well as the engine 
field before we’ll feel right about asking 
passengers to ride on a turboprop-powered 
transport in commercial operation. 


—C. L. Johnson, Lockheed 


American Airlines’ cost figures are, I 
think, entirely fair. They represent the 
best study that the industry has come up 
with. Jet airplanes, if they’re good, can 
equal the operating cost of the present 
airplanes. The turboprop airplane can 
equal that of the jet or can beat it by 6 to 
8% for a sacrifice in speed of from 70 to 
100 mph. But that 70 to 100 mph makes : 
us stand and look a long time to see if we 2 
really want to save that 6 to 8% in op- = 
erating cost. = 

The turbine transport problem is not one 
of the engineering ability of people in the 
United States to build such an airplane. 
It is a financial problem. None of us who 
have been in the business are foolish 
enough to try to make a transport airplane 
that cannot earn its way. That is why 
we won’t have one for some time. But 
when we do, you can be sure that it will 
be well-engineered and that it will make 
money. 
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TABLE 2—Comparison of Turbojet and Turboprop of Same Size on 1000-Mile Flights 


Estimated Costs 


Flight Crew Salaries and Expenses 
Fuel, Oil, and Taxes 
Insurance (Personal Liability and Property Damage) 


Total Flying Operations 


Aircraft Maintenance 
Engine Maintenance 
Propeller Maintenance 


Total Flight Equipment Maintenance Direct 


Depreciation (Airframe) 
Depreciation (Powerplants) 
Total Depreciation Flight Equipment 


Total Direct Flight Expense 





Ratio per mile costs 
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been problems in propeller-driven airplanes. Ex- 
perience, and all available information, lead us to 
believe that this problem will become more acute 
as powers and forward speeds are increased. The 
result, we suspect, will be a compromise in the case 
of the turboprop airplane under consideration. It 
will be difficult, if not impractical, to make the im- 
provement in comfort which we desire. 

A most important consideration in the selection 
of new equipment is its probable span of service. 
This could be quite short for the turboprop airplane 
in competitive service. We suspect that this air- 
plane might almost immediately be made obsoles- 
cent for main-line routes—perhaps by a jet air- 
plane which offered greater passenger comfort and 
faster schedules without increase in fare. 
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Turbojet Costs, 
¢ per mile 
12.4 
43.4 
7.1 
62.9 


Turboprop Costs, 
¢ per mile 
13.4 
28.3 


12.0 
27.8 


39.8 


35.5 
a... 
43.6 


146.3 
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It could be argued that our greatest objection 
to the turboprop transport is its low speed; and that 
this could be improved if later, more advanced, and 
much larger engines were installed. We have con- 
sidered such a design in some detail. It is the- 
oretically possible to build such an airplane; and 
theoretically it would be economical. There are 
inany difficult practical problems in such a project, 
however. Chief among these are questions of air- 
plane control and stability, in view of the large de- 
stabilizing influence of the heavily loaded propellers 
in conjunction with swept wings. A further diffi- 
culty for which there is no presently known solution 
is that of suppressing cabin noise from the pro- 
pellers, which would have helical tip speeds well 
above the speed of sound. 


DUCTED FANS are a compromise between turbojets and turbo- 


props. 


The ducted fan, or bypass engine, offers attractive fuel 


economy and large take-off thrust with only moderate noise. 


By ducted fan we mean a gas turbine engine, 
probably a twin-spool arrangement, with a large 
and relatively low-compression front compressor 
stage. A portion of the air from this compressor 
bypasses the combustion chamber and turbine, and 
is accelerated to the rear through an annular nozzle 
surrounding the tail pipe. 

We do not know that any engine of precisely this 
arrangement has ever been planned or built. 

This type of engine has certain fundamental ad- 
vantages compared with the true jet engine. It will 
be recalled that the overall efficiency of a gas tur- 
bine engine is the product of the gas generator 
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efficiency and the propulsive efficiency. In the case 
of the turbojet engine, the propulsive efficiency is 
rather low at subsonic forward speeds because of 
the large amount of energy which is thrown away 
in the form of high jet velocity. In the case of the 
turboprop engine, the propulsive efficiency for the 
same conditions is rather high because the propel- 
ler slip stream velocity only moderately exceeds the 
forward speed of the airplane. 


The bypass engine we have described achieves an 
intermediate position. The combustion jet velocity 
is reduced by extracting an additional increment of 
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energy by means of the turbine. This energy is 
then used to accelerate an additional quantity of 
secondary, or bypass, air to approximately the same 
reduced velocity. The result is a propulsive effi- 
ciency, and therefore a specific fuel consumption, 
somewhere between that of the turbojet and that 
of the turboprop engine. Naturally, its weight will 
be increased over that of a comparable jet engine, 
but this should be offset by reduced fuel weight. 

While the basic purpose of this cycle is to decrease 
the specific fuel consumption of the jet engine, it 
has certain other most attractive characteristics. 
The ability to augment the basic gas generator 
thrust is most pronounced at low forward speeds. 
This means large take-off thrust, and the ability to 
build lighter, better-performing airplanes. 

Noise produced by an air jet is roughly propor- 
tional to the cube of the jet velocity. The ability 
to reduce this velocity to perhaps one half the ve- 
locity produced by a jet engine during take-off 
should be very attractive, indeed, in a commercial 
powerplant. 
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DUCTED FANS as Aircraft 


—C, L. Johnson, Lockheed 


I should say that there have been at least 
ten ducted fan engines designed or de- 
veloped to various stages in the world, 
starting in 1945. The trouble with the by- 
pass or ducted fan engines to date is that 
they are a single-point operation affair. 
The engine is quite effective at a certain 
Mach number, but it does not have the 
wide operating range required to give good 
overall engine performance. 

That situation can be corrected, and 
there are design studies in this country 
which show that the bypass engine (I don’t 
like to call it a “ducted fan” because the 
fan has something to do with a propeller 
and the propeller is a lot of trouble) with 
small diameter can be and will be a very 
effective engine. 

Perhaps it is the best transport engine, 
because transport airplanes will fly for the 
next 15 years just under Mach 1. 

These engines can be limited in their 
most efficient operating Mach number 
range as far as the transports are con- 
cerned, but they will not have military 
support for a long time. The military air- 
planes and the bombers that use pure tur- 
bojet engines will be going so much faster 
than the transport that it will be hard to 
get military support for slower airplanes 
using the bypass engine. 

At one time, quite a few million dollars 
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Now as far as we know, there is no engine of this 
nature under active development in the United 
States today. We cannot understand why this 
should be, for it appears to us that such a power- 
plant of the right size would be useful not only for 
the military transport, but also for any strategic 
purpose where jet airplanes may be pressed for 
range. Yet it is apparent that the military have 
not been convinced. 

While it is commonly believed that we in this 
country cannot afford to develop a commercial air- 
craft engine, our cousins over the water have no 
such inhibitions. Rumor has it—and all we know 
of this is what we read in the British press—that 
an engine of this general nature is under intensive 
development in England, by a company of very good 
repute. This is encouraging news, for it is likely 
that the bypass engine will be the key that opens 
the door to widespread use of the commercial jet 
transport, with all the advance in speed and com- 
fort we so much desire. Perhaps this is what we are 
waiting for, and perhaps the wait will not be as long 
as one would think. 
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of Air Force money went into the bypass 
engine, and it was given up, I think, be- 
cause it did not have enough to offer in the 
supersonic range. That is the reason why, 
I think, that today there is no bypass en- 
gine in the United States. 


Hat 


—Carlos Wood, Douglas 


We understand that one or two ducted = 
fan engines have been built abroad. They = 
are reported to have good economy and 
noise characteristics. The noise charac- 
teristics we tend to believe from some of 
our analyses as to the fundamental reasons 
for noise in jet engines. The economy we 
take with a grain of salt at the present time. 
We think, however, it shouldn’t be any 
worse than a jet engine. 

Attempts have been made to interest our 
own military and our own engine manu- 
facturers in such an engine, but aside from : 
some deep, detailed studies, not much Fas 
been done. We can hope that the situation 
will be rectified pretty soon. However, we 
should remember that engine development 
is not easy if you want to have one that 
doesn’t throw parts all over the place. 
And development takes quite a while. 
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New Welding Tools Rate 
A Chance to Show Their Stuff! 


Quentin Ingerson, Asses vers 


Based on : 


* 


EW welding equipment and materials now on the 
market can solve many current welding prob- 
lems. They can also cut present fabrication costs 
and reduce the time required per job. But they 
can’t do thes2 things unless—and until—they’re 
given the opportunity! Overcoming management 
resistance to try out these innovations and to pro- 
vide adequate employee training programs—once 
tried—is the toughest problem the welding industry 
faces today. 
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rt of the Milwaukee Production Forum, 


Metal Deposited Four Times 
As Fast with Sigma Welding 


With sigma or inert-gas welding, for example, it’s 
possible to deposit metal at the rate of 30 to 40 lb 
per hr (compared to only 10 lb per hr with other 
methods). What’s more, this relatively new method 
of welding can be used for both ferrous and non- 
ferrous applications. 

Sigma welding does, it is true, present some prob- 
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lems (porosity, inclusions in the welds, poor surface 
appearance). But addition of 1 to 3% oxygen to the 
inert gas and use of filler wire of different composi- 
tions have improved weld quality. 


Low Hydrogen Electrodes 
Put Whammy on Cracking 


Low hydrogen electrodes, too, have a lot to offer. 
They can reduce to a minimum the cracking sus- 
ceptibility of (1) welds made on high sulfur steels, 
(2) large sections where high internal stresses ex- 
ist, and where carbon content is varied or high. 
And while these low hydrogen electrodes cost more 
than common commercial electrodes, they do save 
welding man-hours. That’s because higher current 
densities can be employed, hence weld deposits per 
unit time can be greater. 

Low hydrogen electrodes lead to less cracking be- 
cause they strike a mortal blow at one of the big 
troublemakers—hydrogen embrittlement. They 
don’t supply the damaging amounts of hydrogen 
that most commercial electrodes do in one way or 
another. 

The low hydrogen content of these special elec- 
trodes, however, can be maintained only by proper 
handling and storage. The electrodes should be 
purchased in hermetically sealed containers. And 
after the seal of a container has been broken, stor- 
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Facts You'll Want to Add to 
Your Warehouse of Welding Wisdom 
@ A perfect weld is not a must on all jobs. 


Many times porosity and poor surfaces can 
be tolerated. 
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@ Preheating temperature of cast iron 
prior to welding should not exceed 1100 F. 
At temperatures of 1150 to 1200 F, the 
ultimate strength of an iron can be de- 
creased from 40,000 psi to 26,000 psi. Di- 
mensional stability is also affected. 
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@ Flame cutting of high tensile steels 
causes high hardnesses and longitudinal 
cracks. To overcome this problem, use a 
preheat torch prior to cutting. Double 
cutting, wherein the first cut is usually on 
the scrap side, is also recommended. 
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@ Resistance welding is being succesfully 
used for cast-iron pipe butt weldmenis. 
To get good results, it is necessary to have 
good electrical contact, rotate the pieces 
during heating, and apply pressure on the 
butt ends at the proper time. Annealing 
is required to take care of hard zones 
which occur at the weld. 


@ Salvage welding of cast iron won’t be 
a success unless dirt, oil, and other in- 
jurious materials are thoroughly removed. 
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age should be continued in an oven at 250 F. Op- 
erators should be allowed only a 2 to 3 hr supply 
at any one time. Should the electrodes become wet, 
baking them in a vented furnace at 500 F for an 
hour will remove the moisture. 


Submerged Arc Welding 
Has Unlimited Possibilities 


Semi-automatic submerged arc welding has un- 
limited possibilities—if operators can be induced 
to use it. 

But if this type of welding is to be a success, 
proper welding fit ups and techniques are essential. 
It is also a good idea to place amperage and voltage 
tables on the machine. A 3/32 in. diameter wire 
is recommended. 

Principal objection to this welding process has 
been the breakthrough of the arc from the flux. 
Proper welding technique, however, can overcome 
this. 


(The report on which this article is based is avail- 
able in full in multilithographed form together with 
reports of the other six panel sessions held at the 
Milwaukee Production Forum. This publication, 
SP-303, can be obtained from SAE Special Publica- 
tions Department. Price: $1.50 to members, $3 to 
nonmembers.) 
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What New Welding Tools Can Do 


TLE a 


. (as described in the adjoining article) was 
aptly explained by this panel of welding experts: 


J. \ Chyle, Panel Leader 
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In Designing Gears .. . 


Gears with wide faces should have large crowned 
teeth. Designing them this way helps to eliminate 
noise and allow for distortion. 


In the Gear Material Area... 


The swing is away from boron steels. There is a 
tendency to go back to 8600 and 8700 series steels 
as they become available. Of these grades, 8722 is 
most frequently used for heavy sections, 8620 for 
light ones. Where increased hardenability is de- 
sired, 8722 is sometimes being used with an in- 
creased molybdenum content of 0.30 to 0.40%. 

Main difficulty being encountered with boron 
steels is non-uniform hardenability of different 
heats. This leads to distortion, especially in light 
sections. One way to cope with this problem is to 
make trial runs on pilot lots. Characteristics of the 
steel can thus be determined, and necessary cor- 
rections made before the steel is put into full-scale 
production. Another approach is to set up specifi- 
cations that limit the hardenability of boron steels 
to narrower ranges. 

Machining is a problem with 94B15 boron steel, 
particularly when its carbon content is low (0.12 to 
0.14%). 
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In Heat-Treating .. . 


Most distortion in gear teeth occurs because the 
rough forging did not receive the proper heat- 
treatment prior to machining. One good heat- 
treating rule is to use as long a cycle as possible to 
condition (unify) grain structure. Using the gas 
carburizing method instead of box carburizing will 
likewise do much to hold distortion to a minimum. 
So will holding the quenching out temperature 
constant. When using a Gleason quenching press, 
it’s important not to restrict oil flow ... and be 
sure that the top face of the die is in contact all 
around the face of the gear. 

Less distortion usually results with induction 
hardening than with gas carburizing. (This is prob- 
ably due to a smailer zone being heated with induc- 
tion hardening.) The best way to handle the ten- 
dency of gear teeth to “grow”? when hardened by 
induction is tc compensate for such growth in the 
machining operation. 

When carburizing gears, cooling and reheating 
before quenching has two advantages over direct 
quenching: (1) better control over distortion, and 
(2) better hardness and carbon concentration con- 
trol. 

A very simple way to keep the bore of gears soft 
during gas carburizing is to string the gears on a 
black iron pipe which has holes in it and is filled 
with forging scale. There is also a mixture of fire 
clay and forging scale on the market which provides 
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effective protection for selective carburizing. Cop- 
per-base paints offer fair protection. 
Four things can be done to guard against decar- 







The Men with the Prescriptions burized surfaces: (1) check carburizing furnace for 

CO and CO, content, (2) be sure that the atmos- 
.. +» for the gear-making ills outlined in this phere is of sufficient concentration, (3) make cer- 
article were: tain that all the gears get heat ...and that each 






gear is completely immersed in the atmosphere, (4) 
see to it that gears are clean when they go into the 
furnace. The two best methods for removing de- | 
Gears carb are shot blasting, and copper plating and re- 
hardening. 
A test Seal teen As far as heat-treatment is concerned, the most 
— ’ important part of a tooth shape is the fillet. It 
Massey-Harris Co., Inc should be made as large as practical to cut down 
stress points in the tooth. 
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@ Hard spots in forgings are the result of too 
rapid cooling which causes pearlite to change into 
martensite. 
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: @ Shotpeening is necessary where austenitic 

C. Tohn structure is present in gear teeth. Shotpeening 
; cold works the surface and breaks up the continuity 
of tool marks, thus increasing life and strength of 

the teeth. 













Heat Treating : @ Cyaniding is being used less and less because 
= of the slowness of the process and the poor working 
conditions involved. 
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Marquette University @ Core hardness of gear teeth should be kept 
= below 38 R, at the center of teeth (on the pitch 
i line). If hardness exceeds this, you can expect 
L. Higgins, Panel Secretary = trouble. Core hardness of 25 to 35 R, will give best 
sdish Co = results. 




















G. B. Kiner @ Gears are only as good as their mounting. 
ee = Poor mounting often causes gear noise and leads to 
International Harvester Co = premature failure. Crown shaving gears allows for 

= some inaccuracy in the mounting. 
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@ Gear shaving should not be used as a means 
g C for correcting gears inaccurately hobbed. To avoid 
cold working, gear shaving cutters should be kept 

as sharp as possible. 
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(The reports on which this article is based are 
available in full in multilithographed form together 
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HIS country is now in a position to act quickly 

and intelligently when a national emergency re- 
quires rapid expansion of aviation gasoline produc- 
tion. Work by the Armed Services-Industry Group 
on Aircraft Fuel Rating Methods helped do the 
trick. 

This group developed a technique which takes a 
lot of the guesswork out of establishing safe power 
settings for aircraft engines using alkylate-substi- 
tute fuels. Thanks to charts prepared by ASI, it 
will now be possible to use these higher sensitivity 
fuels without decreasing the safety margin of en- 
gines whose performance limits have been estab- 
lished for alkylate fuels. 

Therefore, the unavailability of sufficient alkyla- 
tion plants in a national emergency won’t be the 
problem it once was. No longer need alkylate-sub- 
stitute fuels cause engine trouble. Hence, no longer 
need aviation fuel be in scarce supply in an emer- 
gency due to lack of ample alkylation facilities. 

Experience in World War II showed that two 
things had to be done if substitute fuels were to 
augment aviation gasoline production: 

1. The spread between the mild and severe labo- 
ratory test requirements that controls the antiknock 
properties of fuels had to be increased to accom- 
modate the more sensitive substitute fuels. 

2. The operating limits of aircraft engines had to 
be re-established at levels for high-temperature 
operation that would avoid unsafe conditions when 
using substitute fuels. 

Thus, for each change in fuel test requirements, 
it was necessary to develop a new schedule of per- 
missible aircraft power settings for different inlet 
severity conditions (rpm and carburetor air tem- 
perature). But much operating difficulty was ex- 
perienced on making these adjustments. That’s 
because they were sometimes based on incredibly 
sketchy data. 

This is where the charts developed by ASI come 
in. They relate the knock-limited performance of 
aircraft engines to the laboratory test requirements 
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Aviation Gas Supply 
Can Now Be Expanded Fast! 


Com. D. ‘. Nowell, Navy Bureau of Aeronautics 


1 Services-Industry Cooperetive - 
Aeronaut Meetin 





tudy. of .Aircraft Fuel Rating Methods” 
g Los Angeles, Oct. 1953 
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Fig. 1—Charts such as this are expected to take a lot of the guess- 

work out of establishing safe power settings for aircraft engines using 

alkylate-substitute fuels. That's because they relate the knock- 

limited performance of aircraft engines with the laboratory test char- 
acteristics of a fuel 

















of a fuel. (These antiknock characteristics were 
found to be adequately defined by a joint combina- 
tion of Aviation and Supercharge ratings.) 

Fig. 1 is an example of the type of correlation 
chart that was developed. Note how reliably the 
two ratings (Aviation and Supercharge) express 
the full-scale performance limits without regard to 
the type of fuel being evaluated. 

In this chart, an increase in the charge tempera- 
ture causes the slope of the lines (which represents 
the significance of the Aviation rating) to increase. 
Simultaneously, the spread between the lines of dif- 
ferent Supercharge rating decreases, indicating a 
decreasing influence of that rating on aircraft per- 
formance. Thus at a very high mixture tempera- 
ture, the correlation is almost entirely controlled 
by the Aviation value. On the other hand, at a 
very low mixture temperature, the Aviation rating 
has almost no effect, having been displaced by the 
Supercharge value. 

Actually, however, the fuel antiknock require- 
ments of a given model of engine cannot be ex- 
pressed in terms of a permanent pair of Aviation 
and Supercharge ratings. This is because the same 
engine model is usually installed in a wide range of 
airframes. And conditions of engine operation are 
varied as found necessary to achieve short range 


Helicopter Costs... 


... are very high at this stage of its development. 


at high speed, long range at high payload, and so 
forth. Thus a knowledge of military plans is re- 
quired to be able to settle on the fuel that is needed. 
Obviously, this is a changing pattern that could not 
be foreseen by ASI. Furthermore, the military fuel 
requirement destination must be coordinated with 
a knowledge of industry fuel production facilities— 
still another changing pattern. 

Consequently, ASI considered its assignment 
complete when it had demonstrated a technique 
whereby the relation between fuei antiknock char- 
acteristics and aircraft engine performance can be 
used to make adjustments when necessary. 

It is recommended that the correlation charts 
which express this relation be used by those who 
possess the additional information required to co- 
ordinate military aircraft plans with fuel produc- 
tion plans. Likewise, it is reeommended that Avia- 
tion and Supercharge specification requirements be 
continued as the means for coordinating the per- 
missible aircraft performance limits and the re- 
quired fuel characteristics. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 


Helicopter operations cost around 


$17 per ton-mile while airplane costs are only about 25 cents per ton-mile. 


Based on talk by .. M. Belinn, President, Los Angeles Airways, Inc 


UST about everything connected with helicopter 

operation is expensive. 

Take maintenance, for example. No one operates 
enough helicopters to put maintenance on a pro- 
duction-line basis. But there are many, many op- 
erations which must be done frequently on each of 
a handful of ships. The rotor head is a case in 
point. There are 65 points that have to be greased 
on each rotor head assembly after every trip. 

Costs on future helicopters will be lower if de- 
signers can provide for less maintenance. 

Operators hope that they can design less costly 
components, too. Currently, the rotor head assem- 
bly on our helicopters costs $750. Worse still, it has 
to be replaced every 100 flying hr. That unit alone, 
therefore, costs us $7.50 per flying hour. 

Progress in reducing costs is being made, however. 
Operating costs on our first S-51 amounted to $1.65 
per mile. This figure has since been reduced to 68¢ 
per mile. On certain rotors, a new adhesive enables 
blades to go 1000 hr, which is a considerable im- 
provement over earlier blades. 

What could be more costly to the helicopter in- 
dustry than any of their present expenses is a cat- 
astrophic crash. Rather than take this risk, we 
should proceed cautiously. Los Angeles Airways 
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has accumulated over 100 hr of experimental instru- 
ment flying in hooded cockpits, but we restrict op- 
erational flying to periods of good visibility. 

Our 30,000 hr of operation have taught us that 
clear-weather operations can be conducted on a 
100% basis. 

During a 30-day period last September we con- 
ducted 81% of our scheduled operations, despite 
the fact that the weather was somewhat adverse. 

As costs come down, it will be economically worth 
while to establish metropolitan-type helicopter op- 
erations in more cities. There are perhaps two 
dozen areas which could sustain helicopter services 
like those now operating in Los Angeles, Chicago, 
and New York. 

This is perhaps the optimum use for the heli- 
copter. It is well suited to shuttling mail between 
downtown post offices and outlying airports and to 
shuttling passengers betieen terminals and air- 
ports. 

Someday helicopters may enter local airline serv- 
ice and even take over for intercity buses. But costs 
will have to drop a long way before that day comes. 

(Based on paper “Helicopter Passenger Progress” 
was presented at the SAE National Aeronautic Meet- 
ing, Los Angeles, Oct. 2, 1953.) 
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Electrical Equipment .. . 


... for trucks is going through a design metamorphosis as tougher electrical demands 
are imposed by diesel engines, higher compression ratios, and radio and TV inter- 


ference. 


VEN two passenger-car motors aren’t enough to 
crank a diesel engine. It is necessary to use a 

much larger motor because of the horsepower re- 
quired to spin a diesel fast enough to reach firing 
speed. 

A 330 cu in. passenger-car engine with starting- 
motor pinion to flywheel ratio of about 18 to 1 will 
require a cranking speed of 35 to 40 rpm at 0 F to 
fire the engine. The horsepower requirement is 
1.2. A comparable cubic inch displacement diesel 
requires a cranking speed of 120 to 150 rpm at OF. 
About 4 hp is required. Therefore, a diesel starting 
motor must be designed to produce the necessary 
torque at the required high speed. Large batteries 
must be used to provide the power. The gear ratio 
between starting-motor pinion and ring gear is 
about 10 to 1, which is needed to get the high crank- 
ing speed. 

A passenger car 12-v starting motor is designed 
to produce the maximum watts output with an in- 
put of 250 amp. The running torque at this point 
is 5 lb-ft. A diesel 12-v starting motor, on the other 
hand, produces its maximum watts output at 600 
amp and the running torque is 17 lb-ft. 

Cn over-highway trucks having electrical loads 
of about 35 amp, a 50-amp d-c generator, properly 
installed, will give satisfactory service for at least 
100,000 miles. Here, d-c equipment is cheaper than 
a-c and is easier to maintain. Where output is re- 
quired at very low speeds as well as very high 
speeds, the a-c alternator is more suitable as it 
does not have to contend with the commutation 
troubles which might exist with d-c equipment. On 
buses equipped with fluourescent lights, the a-c 
equipment is definitely advantageous. 

On all new designs of regulators for heavy-duty 
work, external adjustment is incorporated so that 
a limited amount of adjustment can be made with- 
out removing the cover. 

Twelve-volt equipment is highly desirable on 
8-cyl engines having a compression ratio over 8:1 
and construction such that free breathing is ob- 
tained at high speeds. The 12-v system affords a 
larger safety factor between voltage required by the 
engine and voltage available from the ignition coil. 
This permits more mileage with plugs before clean- 
ing and resetting and eliminates some missing of 
slightly fouled plugs. 

Passenger-car electrical loads have been increas- 
ing steadily. To handle these heavier loads, smaller 
size wires can be used with 12 v than with 6 v, thus 
reducing the wiring harness cost. About 30% more 
watts can be had from 12 v than from 6 v. The 
truck industry can get some advantage from the 
high production tooling of the 12-v passenger-car 
equipment. 
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Based on paper by J. H. Bolles General Motors Corp. 


The government may try to control radio and 
television interference, hence it might be desirable 
for the truck industry to suppress its vehicles and 
thereby avoid control. There are four satisfactory 
methods: 


. Suppressors at plugs and ignition distributor 
towers. 


. Bypass condenser at ignition coil. 


. Condensers at generator and regulator of 
charging circuit. 


. Shielded leads between generator and regu- 
lator. 


(Paper “Motor Truck Electrical Equipment” was 
presented at SAE National Transportation Meeting, 
Chicago, Nov. 4, 1953, It is available in full in mul- 
tilithographed form from SAE Special Publications 
Department. Price: 35¢ to members, 60¢ to non- 
members. ) 


Based on Discussion 
A. D. Gilchrist 
The Leece-Neville Co. 


High horsepower is needed to crank diesels at 
speeds equal to or about 150 rpm. The newer design 
diesels are requiring speeds as high as 300 rpm. 
This presents a challenge to the accessory engineer 
with the present limitation of size and weight for 
cranking motors. 

We find two main advantages with air cranking 
units. First: the increase in horsepower output 
with increase in pressure and the ability of air 
tanks to withstand relatively high pressures com- 
pared to the single voltage available from a given 
battery. Low speed cranking at 100 psi pressure 
may be corrected without any change other than 
to charge the tanks to 150 psi. Second: the ability 
of air cranking systems to deliver the same power 
at very low temperatures while the electro-chemical 
limitation of batteries may reduce motor output to 
a value too low to start an engine. 

Our experience shows the need for load and gen- 
erator system analyses beyond the ratio of 75% 
between generator current rating and the total load 
amperes. Watt hour or ampere hour calculations 
may include transient loads and the very important 
generator idle output. This data will make the 
choice between d-c or combined a-c and d-c sys- 
tems reliable and easy. 





Recipe for Standard 


B. B. Johannsen, join dee: 


HE ingredients that are needed to make integral 

hitches better can be summed up in just two 
words—more versatility. For while integral imple- 
ments have got drawn implements beat in many 
ways, (see box) they’d be even better if tractor 
hitches and hydraulic systems more nearly met field 
requirements. Tractor hitch dimensions need to be 
standardized so that one make of integral imple- 
ment will operate successfully with all makes and 
models of tractors ...and vice versa. As for 
hydraulic systems, what’s needed is a control that 
will satisfactorily operate a wide variety of imple- 
ments instead of just a limited few. 

The only way to accomplish these ends is for 
tractor and implement designers to get together 
and discuss their individual and mutual problems. 
Here’s what an implement designer believes should 
come out of these sessions. 

To make integral equipment more acceptable, the 
following features should be incorporated in the 
design of implement hitch and hydraulic systems: 


@ Implement interchangeability on competitive 
tractors ...and tractor interchangeability on 
competitive implements. 

® Quick and easy attachment of implements. 

@ Simple and easy-to-adjust hitches. 

@ Means for fore-and-aft, and lateral leveling of 
an implement. 

@ Provision for side sway of implement where re- 
quired. 

@® Adequte lifting capacity in hydraulic system. 

@ Means for depth control of implement. 

@ Hitch should maintain implement in proper re- 
lationship to ground. 

@ Provision for remote hydraulic cylinder. 

@ Satisfactory tractor longitudinal stability. 


Interchangeability 


Already standardization activities of SAE and 
ASAE have established dimensional relationships 
that permit interchangeability of competitive trac- 
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Easy to State... 


tors and drawn implements. Now it appears desira- 
ble to secure the same interchangeability for inte- 
gral implements using a common hitch. 

To accomplish this, tractor manufacturers should 
make available the following information: 

1. Dimensional relationship of points of imple- 
ment attachment. 

2. Arc of travel provided at points of implement 
attachment by the tractor hydraulic system. 

3. Precautions that implement manufacturers 
must take to secure proper functioning of the depth 
control means provided in the hitch. 

4. Loads that can be safely applied to the hitch. 


Easy Attachment 


A design which enables one man to attach an 
integral implement to a tractor quickly and easily 
is certainly a necessity. In this regard, integral 
implements on the market today are generally more 
difficult to attach or detach than corresponding 
drawn tools. Thus, wherever possible, quick at- 
tachable features should be incorporated in integral 
hitches. 


Simple, Easy-to-Adjust Hitches 


Hitch adjusting members should be readily ac- 
cessible and easy to adjust without the aid of special 
wrenches. They should also be so positioned that 
the amount and direction of :.djustment needed is 
readily detected. ‘T'o reduce operator confusion, the 
number of adjustirg members should be held to a 
minimum. ; 


Means for Fore-and-Aft and Lateral Leveling 


Most tillage tools require a relatively close rela- 
tionship between the angle of the implement and 
the soil. This relationship is normally established 
by adjusting the length of the top link, which, on 
some hitches, is also a means of depth control. 

Fore-and-aft leveling is required to take care of 


turn to page 69 
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Tractor Hitches 


... But Tough to Follow 


Harold - Brock, Ford Motor Co 


Based on 
sented at SAI 


HE recipe for a standard tractor hitch may be 

easy to concoct, but it isn’t so easy to follow. For 
while the hitch and hydraulic system are but two 
of the many components that make up a tractor, 
they dictate the general design of the whole ve- 
hicle! 

Because this is the case, it might prove interesting 
to discuss some of the tractor design considerations 
that must be recognized when using the following 
types of hitch: 


@ Front integral hitch. 
@ Towed implement hitch. 
@ Rear integral hitch. 


Front-End Must Be Tailored for Front Hitch 


Let’s first consider the effect on chassis design of 
a front hitch. 

To permit an adequate stroke of front-mounted 
implements, the front of the chassis of a tricycle- 
type tractor may have to be raised as much as 10 in. 
This, in turn, not only introduces a stability prob- 
lem, but it also presents seat-access and seating- 
comfort problems. 

To regain the longitudinal stability lost as a re- 
sult of raising the tractor center of gravity, it is 
necessary to increase the wheelbase or mount heavy 
weights on the front when operating with rear 
equipment. Lateral stability of the tractor, how- 
ever, is seriously decreased by the higher cencer of 
gravity and the reduced horizontal distance be- 
tween this center of mass and the ground contact 
line connecting the points of supports of the outer 
wheels. 

At the same time, the increased height of the 
tricycle tractor introduces problems in providing 
easy access to the driver’s seat and furnishing ade- 
quate seating comfort. With front-mounted equip- 
ment, it often requires a contortionist to climb over 
the necessary linkage or hydraulic lines. What’s 
more, for every inch the seat is raised above the 
ground line, a proportional increase is brought about 
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paper “Tractor Hit 
SAE National Tractor Meeting, Milwaukee, Sept 
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hes and Hydraulic Systems—A Tractor 


in the lateral and longitudinal motion of the op- 
erator when operating over rough terrain. Thus 
the problem of seating requires greater attention 
with a front hitch. 

Now that consideration has been given to the 
effects of raising the tractor, it would be well to 
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Why Farmers Are Enamored 
of Integral Implements 


Since World War II, farmers have been taking 
more and more to integral implements, This 
ever-increasing popularity of integral implements 
over towed ones can be attributed to: 


@ Greater maneuverability—with integral 
implements, a farmer can work small or 
irregularly shaped fields that are impossible 
or impractical to work with drawn imple- 
ments. 


@ Better transporting characteristics—in- 
tegral implements can be transported at 
higher speeds over hard-surfaced roads than 
drawn implements. 


@ Lower cost—integral implements usually 
are cheaper than towed ones. This is be- 
cause wheels, raising and lowering mech- 
anisms, lateral and longitudinal adjustments, 
and depth-gaging means are furnished as 
part of the tractor. 
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examine some of the operational problems with the 
resulting pedestal-type front structure. 

To provide sufficient clearance for implements, 
the wheels must be tucked within the confines of 
the chassis, thereby making it impossible, in most 
cases, for the operator to see what he is running 
over. This often results in serious damage to the 
front mechanism. 

At the same time, the possibilities of bogging 
down and locking the front wheels due to soil 
pickup are increased. For when wheels are spread 
apart, they seldom become immobilized at the same 
time. 

Having examined some of the problems a tractor 
chassis engineer faces in providing a suitable ve- 
hicle for mounting a front hitch, let’s see how such 
a hitch affects the implement controls engineer. 
His big problem is providing the controls and hitch 
for the front unit at no extra cost (above that re- 
quired for the rear unit). 

To make matters worse, the implement engineer 
designs many implements so that portions are 
mounted on the front as well as the rear. In doing 
this, the implement engineer has, in most cases, 
doubled everyone’s problems. He must design a 
double structure for his soil working tools; the 
tractor engineer must design dual controls; the 
manufacturer must double his tooling; and sales 
people must convince the public that the combina- 
tion is worth twice as much. 


Towed Hitches Call for Heavier Tractors 


A towed implement hitch has a somewhat dif- 
ferent, but equally strong, influence on tractor de- 
sign. It requires that the tractor be much heavier 
to provide draft without excessive wheel slippage. 
To be more specific, a comparison of tractors in the 
full 2-bottom plow class shows additional built-in 
weight in excess of 1000 lb for units trailing plows. 

The most serious consequence of this extra tractor 
weight is its adverse effect upon flotation and soil 
compaction. A further objection is the need for 
more power to propel it. 


Rear Integral Hitch Dictates Tractor Design 


With a rear integral hitch, a tractor engineer 
must design still a different creature. To fulfill the 
requirements of the various integral implements 
and equipment, he must incorporate the following 
features in the tractor: 


1. A hydraulic system that provides control both 
by draft reaction and by selective positioning of the 
tools in relation to the chassis. Furthermore, the 
system should be able to add additional remote 
circuits for operating both single-acting and double- 
acting cylinders. 

2. A hitch that provides ample support without 
requiring excessive framework to stabilize the im- 
plement. 

3. A hitch that provides for longitudinal and 
lateral adjustments. It should also permit lateral 
movement for contour work—and provide a means 
for immobilizing this motion. 

4. A hitch that provides implement trailing char- 
acteristics which follow the direction of steering 
and stabilize the implement on hillsides. 

5. A linkage that approaches a parallelogram in 
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the vertical plane (to minimize the effect of over- 
hung implements on hydraulic lifting capacity). 

6. An overall system that restricts motion of the 
implement in the transport position (to reduce 
damage to the tractor and equipment when operat- 
ing over rough surfaces at high speeds). 


(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 


Excerpts from Discussion by 


Thomas Evans 


Minneapolis-Moline Co 


@ There can be no standard hitch or hydraulic 
system until the problems of hitching and control- 
ling larger mounted implements (both tillage tools 
and harvesting equipment) are solved. 


Clarence A. Hubert 


International Harvester Co 


@ The complex hydraulic systems and other new 
developments which we will see in the next few 
years must not be considered solely in the light of 
engineering achievements. They must be evaluated 
coldly on a dollars-and-cents basis, too. Very little 
will have been gained if the farmer cannot mount 
such machines as corn and cotton pickers and 
thereby increase the revenue he receives from a 
tractor. 

@ The farmer is no longer plagued with fears of 
machine shortages. As a result, he may ultimately 
demand a standard arrangement of implements and 
tractors, despite conflicting theories and arguments 
of professional engineers. 


George M. Eveleth 


J. |. Case Co 


@ Farm machinery manufacturers should try to 
provide a more suitable front cultivator mounting 
—one which will permit a cultivator to be attached 
or detached as quickly as present rear-mounted 
equipment. 

@ I believe the author has overemphasized the loss 
of longitudinal and laterel stability of tractors de- 
signed to actommodate front-mounted cultivators. 
In my opinion, he has exaggerated the need for 
raising the tractor center of gravity. 

@ There’s a need for a hitch connection and plow 
assembly that will give a fairly uniform plow-cut 
width with both straight-furrow and contour-fur- 
row operation. 

@I am not a supporter of draft control. In my 
opinion, it is merely a means of “short changing” 
the working depth of the implement to permit the 
tractor to continue operating without shifting to 
a lower speed. 

@An agricultural tractor is not complete if it 
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doesn’t have a means for adding remote circuits for 
actuating remote hydraulic cylinders. 


Igor Kamlukin 
Allis-Chalmers Mfg. Co 


@ The solution to the tractor stability problem with 
front-mounted equipment is not as great as inti- 
mated by the author. A tractor designed for front- 
mounted equipment must have sufficient wheel- 
base to permit cultivating equipment to be placed 
behind the front and rear wheels. This, in turn, 
moves the center of gravity forward of the rear 
wheels, giving increased longitudinal stability. 
Also, the increased length permits placement of the 
fuel tank and battery behind the engine, thus help- 
ing to keep the center of gravity low. Final drives 
with smaller tires are still another means of keeping 
the center of gravity down and, at the same time, 
providing ample crop clearance. 


@ The increased popularity of the adjustable front 
axle does not mean that the tricycle tractor is on 
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Easy to State. 
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the way out. Equipment like mounted cornpickers 
need the clearance that is blocked by the wide axle. 


@ The need for easy adjustment of rear wheel treads 
is more important with mounted equipment. This 
is because, in effect, the rear wheels of the tractor 
become the wheels of the implement. 


@ Demonstrations showing how fast one can attach 
different implements are meaningless unless prepa- 
ration of the whole tractor to work these imple- 
ments is also a simple and quick operation. 


@ We have not found it practical to control such 
tools as plows, bedders, and field cultivators with 
a selective positioning control. Up and down varia- 
tions of the tractor change the position of the 
implement in the ground too much. We limit the 
use of positional control to operations where the 
important consideration is maintaining the position 
of one member with respect to another. 
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continued from page 66 
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manufacturing variation in implement and tractor 
parts, differences in rolling radii of pneumatic tires, 
and variations in size and type of tractor tires. 
Furthermore, a readily adjustable upper link pro- 
motes easy attaching of an implement to a tractor. 

Provision for lateral adjustment of an implement 
is also necessary. This type of adjustment accounts 
for manufacturing variations and the operating 
condition wherein one wheel of the tractor must 
operate in a furrow for some implements and on 
level ground for others. 


Provision for Side Sway of Implement 


To secure the desired trailing characteristic of 
such tillage tools as plows and tillers, provision 
should be made for the tool to follow the tractor 
around contours without adversely affecting tractor 
steering. 

With this in mind, it appears that the best posi- 
tion for the hitch point is near the rear axle on the 
centerline of the tractor. This would be a com- 
promise between hillside and contour plowing from 
the standpoint of controlling width of cut. Also, 
there would be no effect on steering from either an 
offset line of draft or from the tendency of a plow 
to rotate in a horizontal plane. 

Some implements, however, (bedders, planters, 
scoops, and some types of cultivators) need to be 
locked to the tractor to prevent sidewise movement. 
Therefore, it must be possible to lock the side sway 
linkage. 

Provision for this is important for another reason. 
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Implements can be transported better if sway is re- 
stricted. 


Adequate Hydraulic-System Lifting Capacity 


The lifting capacity of the hydraulic system in 
most tractors has been developed over the years to 
meet the requirements of implements in general 
use. Formerly, however, the hydraulic system of a 
tractor was used only for raising and lowering 
implements, not to adjust their working depth. 
When a hydraulic system is used for depth adjust- 
ment as well, capacity must be added for this pur- 
pose. 


Means for Depth Control 


The problems of depth control and depth adjust- 
ment—and the means for providing these functions 
—are by far the most difficult of the entire hitch 
program. 

Some implements (planters, rotary hoes, and 
spiketooth harrows) are more or less self-gaging as 
regards depth control, and therefore pose no par- 
ticular problem. Moldboard plows, disk plows, 
listers, subsoilers, and cultivators do, however, re- 
quire depth gaging means. However, since oper- 
ating characteristics of these tools differ, it is diffi- 
cult to establish one means of depth control that 
will apply to all. 

In general, five basic methods of depth control are 
now used with integral tools: 


1. Suspension of the implement—With this method, 
the implement is lowered to the desired working 
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depth by the hydraulic system and suspended from 
the tractor in this position. The tractor wheels 
then become the gaging points. 

This is the simplest method from a mechanical 
standpoint, but it has several disadvantages. It is 
not easy to control the working depth of a rear- 
mounted tillage tool over uneven terrain; with a 
suspended implement the problem grows. AS a 
tractor is driven over uneven ground, the working 
depth of the implement varies. If the tractor is 
operated through a swale, the implement will have 
a tendency to go deep and, conversely, if the tractor 
goes over a hill the implement will tend to come out 
of the ground. 


2. Independent depth-gaging means provided on the 
implement—This method of depth control is identical 
to that employed successfully on drawn implements. 
However, when applied to integral implements, 
simplicity and economic advantage are sacrificed. 
Working depth of the implement must be controlled 
by changing the gage-wheel setting either of two 
ways—both of which require a two-function hy- 
draulic system which few tractors today possess. 


3. Depth gaging by adjustment of suction in the imple- 
ment—This method of gaging is used on some 
hitches, especially with moldboard plows which re- 
spond readily to suction adjustment. Its principal 
advantage is mechanical simplicity. It lends itself 
to any hydraulic system. In addition, the fore-and- 
aft leveling means of the hitch can also be used for 
depth adjustment. 

Implements so controlled normally vary consid- 
erably in working depth when operating over un- 
even ground or in varying soil conditions. Imple- 
ments that are relatively short, such as subsoilers 
and some types of cultivators, do not respond to 
this method of depth control. 


4. Depth gaging by adjustment of hitch point in a ver- 
tical plane—With this method of depth control, the 
hitch point is raised or lowered until the implement 
is working at the desired depth. Although rela- 
tively effective, this system is not used extensively 
because it is usually cumbersome and somewhat 
complicated. Also, a wide range of vertical adjust- 
ment is needed to meet the requirements of all 
implements. 

An implement using this system usually varies 
considerably in working depth with varying texture 
of soil. 


5. Depth control by means of implement draft or load 
reaction—With this method, implement draft or load 
is used as the means for gaging working depth. The 
system works on the assumption that working depth 
is a function of implement draft. A force propor- 
tional to the implement draft acts through the 
hitch which is connected by a linkage to the control 
mechanism of the hydraulic system. The hydraulic 
system then acts to raise or lower the implement as 
the load increases or decreases. 

This type of depth control has the most appeal 
im the one and two-bottom plow tractor size, in my 
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opinion. It permits a tractor and implement to 
negotiate very uneven terrain without objectionable 
variation in implement working depth where soil 
is fairly uniform. Also, a tractor can be operated 
through hard or heavy spots in a field without ex- 
periencing either traction or power stalls (but at a 
sacrifice in working depth). This gives the tractor 
operator a feeling of high horsepower reserve. On 
tractors having a large horsepower reserve for a 
particular implement, a control which would hold 
the implement at a constant working depth might 
be more desirable than load or draft control. 


Proper Ground Relationship 


Hitch design should be such that the implement 
is maintained in proper relation to the ground as 
tractor and implement are operated over uneven 
terrain. It is desirable that the working depth 
through swales and over hills be about the same as 
the working depth on level ground. 

The hitch should permit the implement to enter 
the ground to its working position in a relatively 
short distance. It should also carry the implement 
at a safe and secure height above the ground in 
transport. 


Provision for Remote Hydraulic Cylinder 


With the trend toward more versatile and power- 
ful tractors and larger integral implements, pro- 
vision should be made in tractors for a remote hy- 
draulic cylinder. This remote cylinder should be 
able to be operated independently from, and simul- 
taneously with, the tractor rockshaft. 


Tractor Longitudinal Stability a Must 


To transport the large or heavier rear-mounted 
integral tools with safety, adequate weight must 
be retained on tractor front wheels so that the 
tractor can be steered over rough terrain and up 
inclines. Since rear-mounted pickup tools are here 
to stay, more tractor front-end weight will be re- 
quired than has been necessary in the past. There- 
fore, some means should be provided for readily 
attaching a reasonable amount of ballast to the 
front end of a tractor. This weight, however, must 
be readily removable to cover times when imple- 
ments are mounted on the front end of a tractor. 


Implement Designers Have a Job Too 


These, then, are the things that implement 
manufacturers would like to see tractor engineers 
incorporate in implement hitch and hydraulic sys- 
tems. Now let’s consider what implement designers 
can do to improve the situation. 

Some implements, due to their size or special 
operating characteristics, may not respond properly 
to the depth control means provided on a tractor. 
Such tools may require independent gage wheels, 
and it’s up to implement designers to provide them. 
With such an arrangement, depth is varied by 
means of a lever or screw crank which can be 
reached from the tractor seat, or by use of a remote 
hydraulic cylinder. 

Other implements, such as a 4-row lister, are 
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dificult to control laterally without gage wheels, 
especially over uneven terrain. If the lister bot- 
toms on the right side are operating at a greater 
depth than those on the left, the tractor becomes 
difficult if not impossible to steer. Such imple- 
ments, therefore, must be designed so that they 
can float laterally. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 


Excerpts from Discussion by 


E. W. Tanquary 


International Harvester Co 


@ The time required to change over from mounted 
implements to drawbar or power-take-off operation 
is just as much a part of the attachability problem 
as the time required to change from one mounted 
implement to another. 


@ We see no objection to setting up a recommended 
practice covering the three attaching points for 
implements designed for use with a 3-point linkage. 
... While establishing these common points will 
permit mechanical interchangeability, it will not, 
however, insure interchangeability from a func- 
tional standpoint. 


@ Where depth control is obtained by adjustment 
of the hitch point, it is important to have some 
means for locking the hitch; for allowing the rear 
of the hitch members to float; for maintaining the 
hitch members in a fixed, horizontal plane. 


W. E. Todd 

Massey-Harris Co 

e@ If there were some standardization of the height 
of the hitch points on implements (taking into con- 
sideration the depth at which an implement nor- 
mally works), it would simplify the hitch designers’ 
problems. 


elif the proposed British standard for 3-point 
hitches is generally acceptable and followed, it will 
facilitate interchangeability of implements in the 
export field. 


eIf the hydraulic system and hitch provide for 
more than one means of depth control, better per- 
formance will be obtained from a wider range of 
implements. 


e Lifting capacity of the hydraulic system should 
be at least 25% greater than that required to lift 
the maximum weight recommended for the tractor 
in transport. This reserve is necessary to lift an 
implement out of the ground and to provide for 
momentary loads. 
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W. E. Knapp 


Minneapolis-Moline Co. 


@ Implement designers have not yet been able to 
tell tractor engineers just what is desired in the 
way of performance in larger implements. 


@ Maneuverability may not be too great a consider- 
ation with larger tractor implements, since larger 
tractors are used on farms which contain few small 
or irregular fields. 


@ Perhaps we should ask, “What should be expected 
of the ideal hitch?” For example, would it be de- 
sirable and economical to mount portions of a corn 
picker on this hitch? How about a baler or other 
heavy harvesting equipment? 


@ Implement engineers cannot develop the ideal 
hitch by themselves. It will only result from closely 
coordinated work with tractor engineers ... and 
eventually an industry-wide program to obtain 
interchangeability of various makes and models of 
both tractors and implements. 


L. G. Kopp 


Oliver Corp. 


@ We believe that the objective of having common 
implement-to-tractor attaching points is good. 
However, we anticipate that the constant search for 
improved products will cause such constant change 
that a satisfactory standard would not remain so 
for any reasonable time. 


@ With improved attaching points, semi-mounted 
implements can become a solution to the transport- 
stability problem with large tractors. 


@A drawn implement which has an automatic 
coupling point and a self-supporting hitch may be 
coupled more rapidly than any multiple-attaching- 
point mounted implement. 


S. C. Heth 


J. |. Case Co. 


* Implement men should not lose sight of the fol- 
lowing major disadvantages connected with mount- 
ing some tools: 


1. Weight required for penetration, when needed 
“way back,” is difficult to apply. 

2. Down-pressured carrier arms (to add weight 
to implements) remove weight from tractor rear 
wheels with obvious ill results. 

3. Need for special pivoting arrangements on 
some tools. 

4. Most tools are not self-gaging as regards depth 
control unless provided with carrier or gage wheels. 

5. Most mounted implements can’t be hooked up 
as fast as comparable drawn implements under con- 
ditions actually encountered on a farm. 

6. Resultant of forces in larger implements is not 
constant and projected draft lines vary. 
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... of engineers and production men to keynote 


Chicago meeting. 


ODAY’S automotive and aircraft 

industries are undergoing a subtle, 
but significant metamorphosis, ob- 
serves the SAE Production Activity 
Committee. It’s this: More and more 
engineering and manufacturing de- 
partments are abandoning rugged 
individualism and working together 
rather than independently on product 
problems. 

That’s why the Committee has ar- 
ranged to have this “new look” in in- 


EMBLEM CONTEST CLOSES . . . 


... April 1 for all designs submitted in 50th Anni- 
versary emblem competition. 


— is slipping by quickly for 
the more than 700 SAE mem- 
bers who have said they want 
a crack at the $200 first prize in 
the SAE Golden Anniversary 
Emblem Contest. 

Contest rules specify that all 
designs must be postmarked no 
later than April 1. So it’s later 
than you think, contestants. 

So far only a relatively small 
percentage of the entrants have 
submitted designs. But applica- 
tions are still pouring in. 

Contestants are urged to sub- 
mit their designs as soon as pos- 


outiiil 


~ 
nN 


dustry aired at the SAE National Pro- 
duction Meeting in Chicago, March 
29-31, at the Drake Hotel. 

For example, among the papers at 
this meeting keyed to the theme of the 
“Production-Design Partnership” will 
be one by Chevrolet’s general manu- 
facturing manager and chief engineer, 
E. H. Kelley and E. N. Cole, respec- 
tively. In their talk on the “Engineer- 
ing and Production Team,” these men 
will show how teamwork on Chevrolet’s 
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sible. Early submission may 
spell the difference between 
winning and losing the $200 first 
prize. Here’s why: In case of a 
tie vote among the judges, the 
earliest entry will be given the 
award. 

In addition to the $200 first 
prize, the judges will select 10 
honorable mention award win- = 
ners who will be presented with = 
certificates. All winners will be Z 
announced in the July 1954 issue 
of the SAE Journal by the 
SAE Public Relations Committee, 
which will judge the designs. 
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product program gets jobs done on 
time and within specified costs. 

Manufacturing methods development 
is one way of bridging the gap between 
engineering design and production. 
That’s what R. J. Moran, of Wright 
Aeronautical, and Dr. Michael Field, 
of Metcut Research Associates, will 
say at the Meeting. They will show 
that in the aviation industry today, 
new manufacturing processes have to 
be developed to keep pace with strin- 
gent design needs. 

The differences in approach to pro- 
duction planning between mass-pro- 
duction operation and job-shop oper- 
ation also will get a going-over. The 
high-speed production picture will be 
given by C. A. Nichols and W. A. 
Fletchér, Delco-Remy Division, GMC. 
The problems in smaller plants will be 
dished up by J. E. Adams, White Mo- 
tor Co. 

Preceding the day of technical ses- 
sion (March 30), will be a full day of 
Production Forum panels. Forum Co- 
Chairman Emil Wirth and Carl Hecker 
developed their eight-panel Forum 
after an extensive survey of produc- 
tion men the country over. 

Wirth and Hecker asked manufac- 
turing engineers what are their cur- 
rent problems and in what areas would 
they like to hear advice from special- 
ists. The result is eight panels loaded 
with top names in manufacturing on 
automation, quality control, manufac- 
turing expense control, production and 
material control, and other equally im- 
portant manufacturing areas. 

R. C. Archer, general chairman of 
the meeting, advises that the dinner 
program scheduled for March 30 will 
be an outstanding one. Highlight of 
the dinner program will be a talk on 
“Thinkin’ Tall,” by Dr. Kenneth Mc- 
Farland, an inspirational speaker who 
has fascinated countless dinner audi- 
ences. 

The two plant trips on the third day 
of the meeting are the icing on the 
cake. The plaints to be visited are Hot- 
point and the Melrose Park Works of 
International Harvester. 
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SAE Journal Index . 


. is available to members and sub- 
scribers free upon request. It covers 


the twelve 1953 issues (Vol. 61). 
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N. Y. FORUM... 


injects new note with luncheon program starring 


Air Force official. 


LANNERS of the SAE 1954: Aero- 

nautic Production Forum have tied 
a ribbon around the package in wrap- 
ping up their program. They have 
scheduled a luncheon on April 12 the 
day of the Forum, at the Hotel Statler, 
featuring a talk on “Quality Air Power” 
by Roger Lewis, Assistant Secretary of 
the Air Force for Materiel. 

Lewis will bring to the meeting an 
extensive background in aviation. He 
has been with Lockheed, Canadair, 
and Curtiss-Wright ever since his 
graduation from Stanford University 
in 1934. 

Scheduling a luncheon at an SAE 
Production Forum is a new feature. 
Forum Sponsor R. T. Hurley and Gen- 





eral Chairman Michael Field felt that 
it would furnish an added service to 
the men who attend the morning and 
afternoon panel sessions. It provides 
them with a facility for staying to- 
gether and adds another attraction to 
the Forum. 

The Forum itself this year focusses 
on “Economy in Aeronautic Produc- 
tion.” Seven panels are scheduled. 
They are: (1) Quality Control, (2) 
Metallurgical and Chemical Process- 
ing, (3) Understanding Factory Cost 
Control, (4) Reducing Costs Through 
Manufacturing Methods, (5) Lead 
Time and Engineering Changes, (6) 
Factory Personnel Relations, and (7) 
Production Control. 





Roger Lewis, Assistant Secretary of 
the Air Force for Materiel, who will 
address a luncheon at the Aeronautic 


Forum in New York, 


April 12 


Production 





SAE National Meetings... 


1954 


March 29-31 
National Production Meeting & 
Forum 
The Drake, Chicago, III. 


April 12-15 
National Aeronautic Meeting, 
Aeronautic Production Forum, & 
Aircraft Engineering Display 
Hotel Statler, New York, N. Y. 


June 6-11 
Summer Meeting 
The Ambassador, 
Atlantic City, N. J. 


August 16-18 
National West Coast Meeting 
Hotel Statler, Los Angeles, Calif. 
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September 13-16 
National Tractor Meeting & 
Production Forum 
Hotel Schroeder, Milwaukee, Wis. 


October 5-9 
National Aeronautic Meeting, 
Aircraft Production Forum, and 
Aircraft Engineering Display 
Hotel Statler, Los Angeles, Calif. 


October 18-20 
National Transportation Meeting 
The Sheraton-Plaza 
Boston, Mass. 





October 26-27 


National Diesel Engine Meeting 
Hotel Statler, Cleveland, Ohio 


November 4-5 
National Fuels and Lubricants 
Meeting 
The Mayo, Tulsa, Okla. 


1955 


January 10-14 
Golden Anniversary 
Annual Meeting and 
Engineering Display 
The Sheraton-Cadillac Hotel and 
Hotel Statler, Detroit, Mich. 
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SAE National 
Production Meeting 


March 29-31, 1954 


The Drake, Chicago, Illinois 


will be keyed to the theme of 


‘Production-Design 


Partnership” 


This three-day meeting will serve up a 


varied, interesting fare. Its highlights: 


@ PRODUCTION FORUM .. . Monday, March 29 
Eight panels on vital production problems manned by leading 
engineers and manufacturing men. 


@ TECHNICAL PAPERS . . . Tuesday, March 30 
Focussed on need for greater coordination between engi- 
neers and production men. 


@ TOP-NOTCH DINNER PROGRAM .. . Tuesday, March 30 
With an entertaining, thought-provoking talk by Dr. Ken- 
neth McFarland. 


@ PLANT TRIPS . . . Wednesday, March 31 
Two of Chicago’s most interesting plants: 
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.. . be interested to know 
ees. 


: SAN ANTONIO area in Texas has been 


TELE 


transferred to the recently inaugurated 
Texas Gulf Coast Section ... from 
Texas Section territory. Change in- 


= volves 51 counties. 


= a2 & @ 
SAE ALBERTA GROUP has been 


= authorized by SAE Council in place of 


the informal Alberta SAE Club which 


= has been functioning for some time. 


Membership of this new Canadian 
group centers mostly in the cities of 


= Calgary and Alberta. 


Y £22 9 


= HERBERT HAPPERSBERG in 1954 
= will again be SAE’s representative at 
= the Annual Safety Convention and 
= Exposition of the Greater New York 
= Safety Council. The event will be at 
= the Hotel Statler, New York City, on 
= April 4 to 9. A past-chairman of the 
= Metropolitan Section, Happersberg is 
= assistant to the president, Brockway 


Motor Co., Inc. 
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SOUTHERN METHODIST UNIVER- 
SITY row has an SAE Student Branch. 


= SAE Council approved its installation 
= on a recommendation from the SAE 
= Student Committee presented by Com- 
= mittee Chairman R. R. Faller. Faller 
= is Ethyl Corporation’s manager of 
= training. 


x*«n* * 


= LEONARD W. CONRAD, factory man- 
= ager of the Heil Co., has accepted the 


invitation to serve as general chair- 
man of the 1954 Tractor Production 


= Forum in Milwaukee, Sept. 13. 
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= TURBINE-DRIVEN vehicles re- 
= searched by General Motors Corp. will 
= be the subject of the Wednesday eve- 
= ning session, June 9, during the SAE 
= 1954 Summer Meeting. 
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THE SAE PRODUCTION ACTIVITY 


Hotpoint and International Harvester’s Melrose Park Works. = 


COMMITTEE has selected Cincinnati 
as the site for the SAE 1955 Golden 
Anniversary Production Meeting. It 
is planned to hold the meeting in 
March. 


Ak. 2 -@ 


AT ITS January 15, 1954, meeting, 
the Council amended the rules of the 
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Coker F. Clarkson Memorial Fund to h 190 2 Hy, Si es t on 

transfer the administration of the fund ugg ed SA F 

to the SAE Finance Committee and to nm 7 € pee: 
disband the Clarkson Memorial Fund 
Committee, formerly charged with the 
administration. In accordance with 
the provisions of the Clarkson Rules 
this amendment becomes effective im- 
mediately. 












NOISE . . . 


. of turbine engines will 
be topic at Aero Meeting 
symposium in New York. 















UST about anything you want to 
know about noise of aircraft turbine 
engines you can find out by attending 
the SAE National Aeronautic Meeting. 
At least you ought to be able to find 


SO ee: ae oe Peter M. Heldt wrote an editorial in Horseless Age in 1902 which 


symposium on aircraft noise if you can ; , iam v 
find it out anywhere. Eight of the first suggested a Society whose field of major activity would be “the 


country’s leading experts on the sub- Purely technical side of the automobile.” 

ject are scheduled to present papers 

at morning and afternoon sessions at And at its September, 1953 meeting, SAE Council awarded the famous 

New York’s Hotel Statler. technical writer a Life Membership in the Society of Automotive En- 
First speakers will explain what gineers. 

sound is and how the turbine engine 

se eel ell vase ag > ee, ee Referring to the 1902 editorial in making formal presentation of the 

comfort of passengers and people liv- honor to Heldt, SAE’s 1953 President Robert Cass said: “It is fair to say 

ing near engine test stands and air- that this editorial was the seed from which Ed Birdsall’s efforts 

ports. brought to fruition just such a society, The Society of Automobile En- 
Symposium speakers for the morning gineers, in 1905.” The presentation was made at the February 9th 

session include: A. C. Pietrasanta of meeting of the SAE Metropolitan Section. 

Bolt, Beranek and Newman, Inc.; A. 

A. Regier of NACA; R. O. Fehr of Gen- In the presentation, Cass recalled that after SAE was organized, 

eral Electric; and H. W. Withington peter Heldt became one of its pioneer members. “He joined in 1906,” 

of Boeing. On the afternoon program (Qgss said, and, “during h.s nearly half-century of membership, became 

are: John Tyler of Pratt & Whitney the recognized top authority among technical writers in the automo- 


Aircraft; Joern Schmey and R. M ,,. ; : ; 
Guerke of Curtiss-Wright Propeller tive world. His thousands of technical articles have been post-gradu- 


Division; and Com. Charles E. Rosen- ®te engineering courses 
dahl of the National Air Transport to thousands of automo- 



































Coordinating Committee. tive engineers of all ages. 
SAE President William Littlewood, 
American Airlines’ vice-president for _. . And his textbooks— 






ae peal ggg — ere gre which he keeps up to 
a. Mes O. Se, Cee aly We Ue 
aviation development for the Port of sions d dditi 
New York Authority, will be session and new aad ons 
secretary. —are standard authori- 
The symposium is sponsored jointly ties in their fields in both 
by the SAE Air Transport, Aircraft, universities and in the 
and Aircraft Powerplant Activities. engineering departments 
The SAE Aeronautic Meeting—of of industry.” 
which the symposium is a part—begins 
= April a with 10 See Throughout most of his 
Se a ee we tetenn am Ute, Heldt was engincer- 
. > nee ; s a ing editor of Automotive Presentation of a Life Membership in SAE to P. M. 
close Thursday evening, April 15, with 7 : 
; as : ; Industries, a post from Heldt was made at the February 9 meeting of the SAE 
a dinner at which Gill Robb Wilson, , Metropoli : sales : 
: . ; : : : ; politan Section. Left to right: Heldt, Met Sec 
editor and publisher of “Flying,” will Which he retired several tion Chairman N. P. Flynn and 1953 SAE President 
speak. years ago. Robert Cass 
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CUOCUOPODEUUDDES ODEOOO DEDEDE un 


SAE 


National 


Aeronautic Meeting 


Aeronautic Production Forum 


HUUAEEUEEDERGEEUCGLNETE ECE TUTTE eee 


and Aircraft Engineering Display 


April 12-15, 1954 Hotel Statler, New York 


* * * * This Meeting will be a four-star event x x k x 


%& PRODUCTION FORUM .. . Monday, April 12 
Seven panels keyed to the theme “Economy in Aeronautic Pro- 
duction.” Roger Lewis, Assistant Secretary of the Air Force for 
Producement, will address a Production Forum luncheon on the 
subject of “Quality Air Power.” 


we TECHNICAL PAPERS . . . Tuesday-Thursday, April 13-15 
On three current problems 
of interest to aeronautical engineers: 
Aircraft Noise 
NATO’s Offshore Procurement 
Designing and Operating Jets 


% DINNER PROGRAM ... . Thursday, April 15 
Featuring talk by Gill Robb Wilson, editor and publisher of Flying. 


%& AIRCRAFT ENGINEERING DISPLAY . . . Monday-Thursday, April 
12-15 
Fifty-three up-to-the minute aeronautical developments. 


Hr 
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Addition of nine new vice-chairmen for specific activities were authorized for three Sections 


by SAE Council at its January 15 meeting. 


Southern New England Section has two of the new vice-chairmen: one for Engineering Ma- 


terials; the other for Production . . 


. the recently inaugurated Texas Gulf Coast Section has 


five: one each for Diesel Engine, Fuels & Lubricants, Production, Transportation & Mainte- 


nance, and Truck & Bus... 


the other two have been added by Cleveland Section: one for 


Diesel Engine; the other for Fuels & Lubricants. 


Field Editor 

W. -B. Tilden 

Jan. 8 

INVESTMENTS OF THOUSANDS and often hun- 

dreds of thousands of dollars are made in the drill- 

ing of each hole for oil exploration and production. 

The oil man must obtain from his drilling the 

greatest possible information as to his prospects 
of achieving oil or gas production. 

He wants an accurate estimate of the extent of 
such production as well as the nature, depth, and 
thickness of the various formations he has pene- 
trated with the bit. He needs to know which forma- 
tions are porous and permeable and the nature of 
the fluid contained in these formations. The 130 
members and guests of the Texas Gulf Coast Sec- 
tion, on a tour of the Schlumberger Well Surveying 
Corp.’s new 36 acre plant at Houston, learned how 
this data is obtained. 

Schlumberger Well Surveying Corp. keeps more 
than 300 fully equipped mobile science labs in op- 
eration. Exploratory surveys are made thousands 
of feet below the earth’s surface. Large 10-wheel 
field units mount a heavy power winch, with thou- 
sands of feet of steel armored electrical cable, suffi- 
cient on some units to probe as deep as four miles 
into the earth. In a cab ahead of the winch, mem- 
bers saw an array of ultra-modern electronic control 
panels, conduits, switches, power supplies, a special 
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automatic recorder, dark room, and a printing 
machine for producing copies of survey results. 

Schlumberger has 25 electrical and radioactive 
well surveying and production services. However, 
of the services offered, the electrical log is the 
pioneer and still the basic service. 


Field Editor 

R. G. Deemer 

Jan. 18 

SINCE THE WRIGHT BROTHERS’ first flight, the 

aviation industry has grown to such an extent that 

it is now ranked in size by the automotive industry 

only. This is what Dr. John Harvey Furbay told 

members in presenting his paper, “Aviation Comes 

of Age.” Dr. Furbay is director of Trans World 
Airlines’ Globe Air World Education program. 

He said that air traffic now makes it possible to 
develop the 65% of the globe which is not reached 
by water or land transportation. Growth of surface 
transportation is being speeded up through the de- 
velopment of previously uncivilized areas. 

Cited as an example of this growth was one region 
of Africa where a mining operation is being carried 
on 500 miles from the nearest surface transporta- 
tion. Personnel and equipment, (including bull- 
dozers) are flown in and the mined product flown 
out to the nearest railroad. Thus cargo is made 
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Southern New England (Jan. 28) 


CONGRATU- 
LATING SAE’s 
new president, Wil- 
liam Littlewood, is 
Perry Pratt (right), 
who was technical 
chairman of the 
meeting. Littlewood 
was speaker. 


‘From Section Cameras : Western Michigan (Jan. 19) 


A. T. COLWELL, vice- 
president of Thompson 
Products, Inc., Cleve- 
land, presents a paper 
on the latest develop- 
ments in military air- 
craft. Colwell is a past- 
president of SAE. 
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available to other carriers which would not be 
available otherwise. Operations of this kind also 
place money in undeveloped areas which means 
extending markets. According to Dr. Furbay, com- 
munities not willing to create and maintain airports 
capable of efficiently handling the newest types of 
aircraft and the business they create, will “die on 
the vine.” 


S&S outh 


Pnglan 


Field Editor 

A. D. Nichols 

Jan. 28 

FUTURE AIR TRANSPORTS will fly faster, higher, 
farther, safer, and more economically than present 
transports. That’s what William Littlewood, SAE’s 
president for 1954 told members at this meeting. 

Littlewood predicted that some time about 1960- 
65 we will have transports that will cruise at the 
rate of 600 mph. Engines required to power these 
high-speed transports will be some form of turbine- 
engine, turbojet, turboprop, or by-pass turbines. 
These planes will be approximately the same size 
as our present ones, carrying 80-100 passengers 
and 20-25% more passengers for tourist service. 

Airplanes will cruise at about 45,000-ft and there 
will have to be increased cabin pressurization which 
must be accompanied by more safety to protect 
passengers against sudden decompression. Cargo 
will be handled faster and more economically. 

For shorter hops, Littlewood said, there is great 
need for some type of helicopter. However, these 
transports must be capable of cruising up to 400 
mph at 20,000-ft, and carry 50-60 passengers. 
Littlewood believes the helicopter is the answer to 
many problems. 

Perry Pratt, chief engineer of Pratt & Whitney 
Aircraft, was the technical chairman of the meet- 
ing. Donald Blanchard Secretary of SAE’s Tech- 
nical Board delivered a short address in which he 
honored the Southern New England Section men 
who are serving on technical committees of the 
Society. They were: Arthur Nutt, Erle Martin, 
Wright Parkins, John Perrin, Paul Eddy, Paul 
Gilligan, and Val Cronstedt. 


Twin City 


Field Editor 

S. H. Knight 

Jan. 28 

THE ELECTRON MICROSCOPE is being used as a 

research tool and as a control unit for successful 

operation of internal-combustion engines. That’s 

what Ray McBrian, engineer of standards and re- 

search for the Denver and Rio Grande Western 
Railroad Co. told Section members. 

McBrian said that the electron microscope is 

necessary in internal-combustion engine lubricat- 

ing oil control because with it one can tell from 
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the appearance of the oil: (1) if the oil is stable or, 
(2) if it is well and properly dispersed, or (3) if 
there is a loss of additive—even though by all other 
methods of analyses and standards, the oil meets 
definite tests and requirements. McBrian is using 
the electron microscope not as a specification con- 
trol stick, but as an aid in understanding how to 
secure and maintain the best operating conditions. 

Not only does McBrian use this microscope in the 
study and evaluation of fuels used by his own rail- 
road and its subsidiaries, but for other companies 
in their studies of: gasolines, including high-octane 
gasoline; diesel fuels, of various grades and sulfur 
content; kerosenes; jet fuels; and residual types of 
fuels such as Bunker “C.” 

McBrian said his studies are not concerned with 
comparisons or studies with others. “Ail we are 
concerned with,” he said, “is to compare our own 
individual diesel and gasoline-powered equipment 
with each other and control operating conditions. 
That, from the dollars and cents savings standpoint, 
is all that is necessary for us to do, and the final 
pay-off is only reflected in financial statements and 
in operating cost figures.” 

He thinks that from these studies of internal- 
combustion engine fuels and lubricating oils, the 
way has been opened for an entirely new and dif- 
ferent conception of the characteristics of these 
materials. This new field of physical colloidal 
chemistry may develop a better understanding of 
how these materials can be used and may change 
the entire conception of “specification writing”’— 
in some cases, of the basis of engine design. 

“It should be remembered,” he said, “that... we 
will let the engine tell us, in each and every study, 
actually what is taking place. After all, that is 
the final and sure criterion.” 


Field Editor 

S. J. McTaggart 

Jan. 8 

TRI CRESYL PHOSPHATE additives in gasoline 

render lead combustion chamber deposits noncon- 

ductive, but do not remove them. This was pointed 

out at the Section’s Fuel and Lubrication Question 
and Answer Symposium. 

A few other interesting facts brought out by 

questions were: 


1. Compounds in heavy duty motor oils expire 
before the base stocks. 

2. Synthetic oils will not be widely used com- 
mercially for several years. Present uses are 
restricted to highly specialized applications 
such as jet and rocket motors. 

. Multi-purpose “buttery” chassis lubricants are 
expected to replace special purpose lubricants. 


Emphasis was placed on questions arising from 
normal, everyday use of petroleum products. A 
typical question was, “What causes foaming in gear 
oils?” The answer: “Foaming is the result of 
trapped air bubbles that are unable to escape fast 
enough from the oil. Three primary causes are: 
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San Diego (Dec. 15) 


Section Cn 
Serre 


nae 


From 


LOOKING UP are the 

drivers of the Lincoln 

automobile in the 1953 

Mexican Road Race. 

They spoke at San 

Diego’s December meet- 

ing. Left to right are: John 

Holman, driver of the service truck; 

Vern Houle, transmission specialist and 

co-pilot for Bill Vukovich; Bill Stroppe, co- 

pilot for Johnny Matz; Clay Smith, co-pilot for Chuck 

Stevenson; Walt Faulkner, second place driver; Frank Ruppert, 

Pomona Lincoln-Mercury dealer and sponsor of winning car; Chuck 

Stevenson, driver of winning car; Johnny Mantz, driver of fourth place car; 

Chuck Daigh, co-pilot for Faulkner. Car number 53, in the background, is Faulk- 
ner’s second place Lincoln. 


South Bend Division of Chicago (Jan. 25) 


“KEEPING COOL in air conditioned autos” was the subject at this South Bend meeting. Left to right: 
T. Earl Wagar, chief electrical engineer, Studebaker Corp.; Chicago Section vice-chairman H. Drapeau; 
Section Vice-Chairman of Passenger Car Activity D. J. Schrum; J. W. Duhn, assistant chief engineer, 
electrical section, Chrysler Corp.; Section Chairman M. R. Bennett; J. Greenley, vice-president, Im- 
perial Brass Mfg. Co.; and G. W. Pontius, automotive manager, Bendix Products Division. Duhn, 
fourth from left, presented the paper, “Lessons Learned and Problems Ahead in Automobile Air Con- 
ditioning,” by P. J. Kent, chief engineer, electrical section of Chrysler. 
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(1) over filling, which reduces the air space above 
the gears, (2) using excessively heavy oil, and (3) 
dirt. 

Giving the answers from the speakers’ table 
were: S. M. Baumsgard, General Petroleum Corp.; 
W. R. Linington, Richfield Oil Co.; H. H. Hayduk, 
Shell Oil Co.; E. C. Rawlings, Standard Oil of Cali- 
fornia; W. H. Peterson, The Texas Co.; C. C. Kinsey, 
Union Oil Co. 


Field Editor 

W. J. Lux 

Jan. 25 

POWDERED METAL PRODUCTS have found wide 

usage in many unique and varied fields, and the 

exploitation of “powder metallurgy” has just begun, 

according to D. B. Martin. Martin is vice-president 
of the Amplex Division of Chrysler Corp. 

He said that powder metallurgy provides materials 
with physical characteristics and manufacturing 
potential not possible with normal metals and alloys. 

The original problem, which led to the develop- 
ment of Oilite products, was to make a self-lubri- 
cating clutch pilot bearing. In powdered metal 
processes, the lubricant can be included with the 
metal, thus eliminating grease fittings or periodic 
repacking of bearings. 

Since the development of the original bearing, 
the processes have been improved and widened in 
scope until now, several hundred products, includ- 
ing bearings, filters, and electronic units are made 
for all fields of industry. 

After-dinner speaker was Bill Houlihan, staff 
announcer for WEEK-TV. He discussed local tele- 
vision conditions and plans, and pointed out TV’s 
rapid rise and present importance both in enter- 
tainment and in advertising. 


7 Dayt Cn | 


Field Editor 

P. J. Long 

Jan. 19 

“AUTOMOTIVE TRANSMISSION has always been, 
and still is, required to compensate for the short- 


comings of an internal combustion engine.” That 
statement was made by R. J. Gorsky, staff engineer, 
Buick Transmission Division, GMC. 

Gorsky said that the internal combustion engine, 
as we know it today, cannot run below approxi- 
mately 400 rpm without stalling. “It develops rela- 
tively little torque at low speed, where the torque 
demand is the greatest to obtain good car accelera- 
tion; and it cannot be made to run counterclock- 
wise readily to reverse the motion of the vehicle.” 

“Therefore,” Gorsky said, “the primary purposes 
of a transmission (or a transmission and clutch 
combination) are to prevent the engine from stall- 
ing when the car speed is low or zero; to enable 
the engine to operate at a higher speed where it 
develops more power while the transmission mul- 
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tiplies the engine torque for better acceleration; 
and to reverse the rotation of the drive shaft, using 
a gear train to provide a means of reversing the 
vehicle motion. These requirements can be ob- 
tained in many ways as one realizes when he sees 
the many types of transmissions which have been 
used in the past 50 years.” 

Gorsky said that there are many secondary re- 
quirements which are expected of transmissions 
today; such as ease of operation, smoothness, maxi- 
mum car performance, best fuel economy, cost of 
manufacture, and weight. “Everyone evaluates 
these items in a slightly different manner and no 
one combination has been arrived at which has the 
best of all items. Consequently, compromises must 
be made which result in different transmission de- 
signs and the perpetual argument, as to which is 
the best, goes on.” 


Luffalo 


Field Editor 

D. I. Hall 

Jan. 14 

SOMETHING FROM NOTHING is obtained in 

vacuum-operated mechanisms, E. C. Horton told 

members at the January meeting. Horton is chief 
engineer of Trico Products Corp., Buffalo, N. Y. 

In talking about “Lift-O-Matic,” a vacuum-op- 
erated system for raising and lowering car windows, 
Horton pointed out qualities and advantages of the 
system. 

Horton also told of another recent development 
by Trico Products, the “Co-ordinator.” To operate 
the Co-ordinator, the driver pushes a button and 
releases it immediately. From then on the system 
is automatic. It squirts water onto the windows, 
operates the windshield wipers for a predetermined 
length of time, and then shuts off, or returns the 
wipers to their original speed. 


Pittsbu he 


Field Editor 

O. B. Rosstead, Jr. 

Jan. 26 

CAUSES AND CURES of exhaust-valve burning were 

discussed by P. H. Richard. Richard is with the 

Petroleum Chemicals Division of E. I. du Pont de 
Nemours & Co. 

He said that anything that can be done by the 
engine builder, maintenance mechanic, parts sup- 
plier, or engine operator to reduce the heat load 
imposed on the valve head, or to make it easier to 
transfer quickly to cooler parts of the engine, will 
reduce valve burning. 

Richard also presented data, in curve form, on 
how temperature affects the rate of valve steel cor- 
rosion. Regardless of the valve steel alloy used, the 
curve path for each is very much the same although 
located at different points along the temperature 
ordinate. Corrosion takes place at a low and very 
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Twin City (Jan. 28) 


POINTING TO PHOTO- 
MICROGRAPH is Ray 
McBrian, who spoke about 
the electron microscope. 
To his left is S. H. Knight, 
Section Field Editor, and to 
his right are H. Bruce 
Hoesly, mechanical engi- 
neer for Northern Pacific 
Railway Co., St. Paul; and 
Burton Robertson, consult- 
ant to chief engineer, test, 
Aero Division, Minneapo- 
lis-Honeywell Regulator 
Co., Minneapolis. 


PEORIA 
Plans 5th Earthmoving Conference 


THE GENERAL COMMITTEE formulates plans for Peoria Section’s Fifth Annual Earthmoving In- 
dustry Conference, April 13 and 14. Left to right are: J. W. Carter, secretary; R. E. Kennemer, Section 
chairman; R. H. Williams, publicity; R. M. Smith, general chairman; D. K. Heiple, finance; Eugene 
Brookhouzen, program; Harlan Banister, treasurer; and W. S. Sydnor, arrangements. 
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slightly increasing rate up to a certain temperature. 
Above this point, which Richard referred to as the 
“critical point,” the rate of corrosion increases 
rapidly. In fact, an increase of only 100 deg at 
this point will increase the rate of corrosion by ten 
times. 

Thus it can be seen that valves working just 
below the critical point will give very satisfactory 
service, but with identically the same setup and 
the engine working just a little harder, valve life 
will be very short. 


South Bend Division of Chicago 


Field Editor 

D. W. Miller 

Jan. 25 

THE PRESENT AND FUTURE market potential, as 

well as problems encountered in automotive air 

conditioning, were discussed at this meeting. J. W. 

Duhn presented “Lessons Learned and Problems 

Ahead in Automobile Air Conditioning,” a paper 

written by P. J. Kent, chief engineer of Chrysler’s 

electrical section. Duhn is assistant chief engineer 
of the section. 

Whether the ultimate design will be a package 
unit or will follow present practice is yet to be de- 
termined. Future development, however, will be 
required on compressors to reduce size and weight, 
less bulk to reduce space required, lower cost, sim- 
plification of system and controls, condensor cool- 
ing as related to normal engine cooling, and on the 
method of driving the compressor as well as other 
engine accessories. All development must be co- 
ordinated with automobile styling as well. 

Technical chairman for the evening was D. J. 
Schrum, engineering research department, Stude- 
baker Corp. 


Williamsport 


Field Editor 

Paul Cervinsky 

Feb. 3 

THE AUTOMATIC RECORDING cylinder bore gage 

is unique since once the gage is set upon an engine 

block, uneven measurements are automatically re- 

corded. This minimizes the chance for inaccuracies. 

That was what W. A. Weinert, supervisor of Ford 

Motor Co.’s measuring laboratory, told members and 
guests. 

Though at present the gage is used for cylinder 
bore measuring only, Weinert thinks that it could 
be adapted for many uses in which tolerances are 
required or in which distortion must be measured. 
He said that the gage has made it possible to un- 
cover causes of cylinder bore distortion that may 
be caused by block design, head construction, tor- 
quing procedures, and head gaskets. 

In measuring bores in an engine block after the 
gage is set up, retightening of the cylinder head, 
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sequence of tightening, and torque on bolts, can all 
be accomplished without disturbing the gage setup. 

After a discussion period, the movie, ‘““Tomorrow 
Meets Today” was shown. This film takes the 
audience on a tour of the Ford engineering labs and 
depicts all problems, large and small, that are en- 
countered in the development and production of 
the modern automobile. 


Field Editor 

C. Janeway 

Jan. 11 

PROJECT TINKERTOY, the mechanical system of 

producing electronics, was the subject of a joint 

meeting with the Washington Section of the IAS. 

Harold B. Parker did the explaining. He is head 

of the electronic equipment section, Industrial 

Planning Division of the Bureau of Aeronautics, 
Department of the Navy. 

Parker said the vast need for electronic equip- 
ment for war machinery and the dependence on 
electrical devices to wage effective warfare, created 
a need for a system of mass producing electronics. 
As a result, a method of production was evolved 
which makes parts equal in quality and perform- 
ance to products that were almost handmade pre- 
viously. The new method also increased the pos- 
sibility of standardization of many electronic 
components. 

The project was begun in 1950 with a contract 
let to the Bureau of Standards. Because of the 
Korean War, the project was reduced from a planned 
eight to ten years, to_two years. 

A film, “We Saw It Happen,” was shown in the 
second half of the meeting. It depicted fifty years 
of powered flight. Charles J. McCarthy, vice-presi- 
dent of United Aircraft, was narrator. 


Kansa3-City 


Field Editor 

M. L. Werth 

Jan. 21 

“FUTURE TRENDS in Air Transportation,’ was 

the subject presented by R. K. Rourke. Rourke is 

manager of aircraft economic analysis for Trans 
World Airlines. 

He said that along with larger payload, range and 
speed, desires for the future are greater economy 
and dependability of air-transports. To achieve 
these, more power seems to be the answer. To 
secure this power, the trend appears to be towards 
the turbine engine-—either turbojet or turboprop. 
There is much controversy as to which is the most 
desirable. 

The jet has a constant thrust at the same alti- 
tude, but is not very efficient on fuel consumption. 
The turboprop is better for short hauls. With more 
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From < ection ‘Cameras , Texas Gulf Coast (Jan. 8) 


THE MAN BEHIND 
THE MIKE is W. J. Gil- 
lingham, executive vice- 
president of Schlumberger 
Well Surveying Corp. Gil- 
lingham spoke to Section 
members before they were 
conducted on a tour of one 
of his company’s plants. 
At the table are: (left to 
right) Section Chairman E. 
J. Strawn; O. H. Stelter Co- 
chairman of the Production 
Activity Committee; and 
Paul Barth of T. S. C. 
Motor Freight Lines. 





Williamsport (Feb. 3) 








GETTING ATTENTION is an automatic recording cylinder bore gage. Examining the gage are: 
(left to right) Section Secretary Allan Weiss; Martin Maloy, field engineer in charge, Burlingame Asso- 
ciates; Section Chairman Fredric Rohm; and Section Meetings Chairman, Blair Kratzer. 


84 SAE JOURNAL 








research and development of better propellers, it 
may become a greater competitor of the jet. 

Design problems and limitations for future planes 
are: (1) weight and range, (2) runway length, 
(3) speed range. Runway lengths must be suffi- 
cient to allow a plane to stop after the decision 
speed is reached in take-off. Since runway lengths 
are limited in many cases, sizes and speed of planes 
are also limited. As a result, many design com- 
promises will come in the future with probable places 
for both the turbojet and turboprop engines. 





Field Editor 

G. A. Carlson 

Dec. 4 

“THE VALVE GEAR DOCTOR first must have 


knowledge and experience. He must diagnose the 
ailments accurately and not be just a pain killer.” 
That’s what Vincent Ayres told members at this 
meeting. Ayres is assistant chief engineer of the 
Valve and Saginaw Divisions, Eaton Mfg. Co. 

Ayres said that the valve gear doctor’s problem 
is... “to effect a cure, remembering that what 
cures one patient may kill the next, even if in the 
same family. There are solutions, fixes, and gim- 
micks, any of which might be an answer to your 
problem. Test them carefully, look at the results 
with open eyes and open minds, and do not sacrifice 
fundamental principles for expediency. If it is 
fundamentally sound, it has a better chance of 
being right.” 

Speaker Ayres’ final advice was, “Like buttoning 
a vest, he who starts with the wrong button may end 
up in the hole.” 





Field Editor 
W. P. Barnes 

Jan. 18 
ENGINE OIL CHANGES should be made only when 
laboratory tests indicate a need for change—not 
every-so-many thousand miles of engine operation. 
That is the opinion of L. C. Atchison, assistant test 
engineer and former chief chemist for the Denver 
and Rio Grande Western Railroad Co. Three lab 
tests from which Atchison drew most of his con- 
clusions concerning the condition of oil were the 
flash point, dirt, and ash content tests. 

Atchison said that as a guard against possible 
crankcase explosions, any oil in the diesel engine 
fleet that has a flash point lower than 360 F is 
drained immediately. The critical percentage of 
dirt varies somewhat with locality, but Atchison 
said that his company believes firmly in preventive 
maintenance, using several tons of filter cotton per 
month. 
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Spectrometry plays a prominent part in ash con- 
tent analysis. Through this method relative 
amounts of copper, lead, silicon, aluminum, and 
chromium can be found. 

Atchison also indicated that maintenance and 
operating costs are lessened by running diesel en- 
gines at or near 180 F. 
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Field Editor 
F. C. Heinig 
Dec. 15 


“THE MEXICAN ROAD RACE is expanding and im- 


proving with each year.” That was what Frank 
Ruppert told the 250 persons attending the San 
Diego Section meeting. Ruppert was sponsor of 
the winning Lincoln car in the 1953 Mexican Road 
Race. 

He said that all of the winning Lincolns were 
stock cars. However, parts were selected to give 
maximum benefits of allowable tolerances. The 
only changes, according to Ruppert, were: remov- 
ing rear seats to install extra fuel tanks and crash 
bars, and adding safety belts for the drivers. 

Movies of the ’53 race were then shown, including 
views of hazardous hairpin turns on mountains in 
which speeds over 100 mph were maintained. 


Mid - Mich igan 


Field Editor 

C. A. McKinney 

Jan. 25 

“UNITIZED BODY DESIGN” was presented by L. H. 

Nagler. He is assistant to the executive vice-presi- 
dent of Nash-Kelvinator Corp., Detroit. 

Nagler said that he used the term “unitized” to 
describe the type of automobile construction in 
which the body forms the major structural mem- 
ber—rather than utilizing the body primarily as a 
passenger-carrying shell mounted on a separate 
chassis frame. He said that this method of building 
a car occasionally has been referred to as ‘“Frame- 
less” construction and as “Single-unit” construc- 
tion. 

“For a number of years (since 1949) Nash has used 
the additional term ‘Airflyte’ construction to de- 
note their combined frame-body structure. Hudson 
identifies their combined frame-body structure as 
“Monobilt-Body-and-Frame,” while Willys calls 
their construction, ‘Aero-Frame.’” 

Nagler said, too, that many makes of European 
cars use this type of construction, but numerous 
economic and engineering factors on the Continent 
are different from those in the U.S.A. “Among 
these factors might be mentioned (1) the greater 
need for economy in materials used in European 
manufacturing, (2) emphasis on low gasoline con- 
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sumption and (3) greater flexibility of European 
engineering, and fewer limitations on design, due 
to less complicated tooling and smaller plant facil- 
ities.” 

Milton S. Bald, in presenting his paper, “Hudson 
Mono-Bilt Construction,” said there seems to be a 
general feeling that unitized construction is not 
adaptable to convertibles. Bald is service engineer 
for the Hudson Motor Car Co. in Detroit. 

“Hudson has been building convertibles for over 
five years with greater rigidity of structure than ob- 
tained when using the separate frame and body 
construction—even with the usual sub-frame as- 
sembly which considerably reduced road clearance.” 

Bald also said that there is very definite evidence 
that less structural damage is done in a collision on 
a Hudson Mono-Bilt Body than on a conventional 
design. “This is particularly true where contact 
is made on the side of the body. The main struc- 
tural member, ... is at the extreme outside... 
and at bumper height. This absorbs the shock 
preventing major collapse.” 


%. Louis 


Field Editor 

A. W. Zub 

Jan. 26 

AGAIN ST. LOUIS Section had a highly successful 

theater party. Members, wives and guests attended 

a show presented by the Webster Theatre Players 
at the Artists Guild. 

Each lady guest was presented with a corsage. 

Cocktails and a delicious buffet dinner were en- 

joyed by all. 





Field Editor 

E. B. Lohaus 

Jan. 26 

REINFORCED GLASS FIBER passenger-car bodies 
have proved a reality, but still are subject to eco- 


nomics and engineering development. Through 
experimentation, it has been found that 0.1-in. 
glass fiber is comparable, in tensile strength, to 
0.036-in. (20 gage) steel. This is what Carl Jakust 
told members in presenting his paper, ““The Corvette 
Plastic Body.” Jakust is with the Chevrolet Divi- 
sion of GMC. 

An advantage of the plastic body is the ease with 
which the stylists’ lines can be followed without the 
drawing limitations of steel. Other advantages 
include the need for only one pair of dies in lieu of 
progressive die sets, the shock absorption qualities 
of the material, and the lack of welding equipment 
on the production line. 

Repairs are simple if you can find someone fa- 
miliar with the material to repair the damage. 
There are three basic types of damage: surface 
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cracks, deep cracks and holes, large area and com- 
plete panel breaks. However, a good repair job is 
usually stronger than the parent material. 





Field Editor 
D. R. Neeld 

Feb. 5 
A CAM ENGINE that requires one-half the space 
and weighs up to 75% less than conventional en- 
gines of comparable power, (depending upon the 
installation) was the subject presented by Karl L. 
Herrmann. Herrmann started his development of 
the cam engine in 1936 and continued it mainly be- 
cause its construction requires 70% less manufact- 
uring equipment, 50% less material and 50% less 
maintenance than a conventional engine with a 
crankshaft. 

He claims that thousands of hours of testing on 
24 engines have proved its construction and opera- 
tion eminently feasible. It is primarily intended 
for aircraft, automobile, truck or locomotive in- 
stallations and, without major change, is suitable 
for marine or stationary service, portable air com- 
pressors, generators and pump services. 

The cam engine, which was on display, incorpo- 
rates a cam shape designed to produce harmonic 
motion of the piston. Resulting inertia forces, 
Herrmann says, are completely washed out in the 
cam, without reaching any other part. 


Feb. 12 
“ENGINEERING KNOW-HOW in Engine Design,” 
the second annual lecture series sponsored by SAE’s 
Milwaukee Section, got under way February 12. 
Reservations for the series included regular mem- 
bers, student members, and nonmembers—a total 
of 313. Approximately 35 applications for reserva- 
tions had to be turned down for lack of facilities. 
Persons attending all five lectures will receive a 
bound volume of the lectures, free of charge. The 
$5.00 fee charged nonriembers is applicable to an 
SAE membership. Last year this resulted in several 
such applications. Subjects being presented this 
year arc: “Bearings and Lubrication,” “The Induc- 
tion System and Super-Chargirg,’ ‘The Cooling 
System,” “Two and Four-Cycle Engine Design Con- 
siderations” (this will be presented at the regular 
March Section meeting), and “Evaluation of Ex- 
perimental Engines.”’ 


All Section News .. . 


. . . printed in this issue was received by February 
11. Ordinarily the 12th of each month is the dead- 
line for the next month’s Journal. 
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SAE SECTION MEETINGS 


Baltimore—March 11 and April 8 


March 11—Engineers Club. Dinner 
7:00 p.m., meeting 8:00 p.m. Aircraft 
Meeting. 

April 8—Engineers Club. 
7:00 p.m., meeting 8:00 p.m. 


Dinner 


British Columbia—April 12 


April 12—Hote] Georgia, Ballroom. 
Dinner 6:30 p.m., meeting 8:00 p.m. 
Air Brakes and Braking Performance. 
Highway Transport Vehicles—speaker 
from Bendix-Westinghouse. 


Buffalo—March 18 and April 8 


March 18—Hotel Sheraton. Dinner 
6:30 p.m., meeting 8:00 p.m. New 
Ford V-8 Engine—K. Vogt, engine de- 
signer, Ford Motor Co., Dearborn, Mich. 

April 8—Rochester Division. Joint 
meeting with the Rochester Division 
in Rochester. Photography in Indus- 
try—speaker from Eastman-Kodak. 


Central Ilinois—March 22 


Jefferson Hotel. Peoria, Ill. Dinner 
6:30 p.m., meeting 7:45 p.m. The En- 
gineer’s Role in our Modern Economy. 
Panel of students and engineers. An- 
nual Student Meeting. 


Cincinnati—March 22 


Engineering Society 
Building. Dinner 6:30 p.m., meeting 
8:00 p.m. Friction Materials—Don 
Rohrer, research chemist, Grey Rock 
Division, Raybestos-Manhattan, Inc. 


Dayton—March 18 


Progress of Development and Ap- 
plication of Commercial Gas Turbine— 
B. C. Hatch, General Electric Co., 
Schenectady, N. Y 


of Cincinnati 


Detroit—March 15 and 29 


March 15—Rackham Educational 
Memorial Building. Dinner 6:30 p.m., 
meeting 8:00 p.m., in the small Audi- 
torium. The Mexican Road Race— 
Joe Gillette, Lincoln-Mercury Division, 
Ford Motor Co. Panel Meeting on the 
Small Gas Turbine, Today and To- 
morrow—Fay A. Roepcke, Continenial 
Aviation & Engineering Corp.; Charles 
A. Amann, Research Laboratories Di- 
vision, GMC; and Donald Frey, Sci- 
entific Laboratory, Ford Motor Co. 
Moderator—Harold Price, Ford Motor. 

March 29—Rackham Educational 
Memorial Building. Meeting 8:00 p.m. 
Panel Meeting on Automatic Trans- 
mission Production—N. L. Katke, 
Transmission Division, Ford Motor Co.;: 
W. B. Herndon, Detroit Transmission 
Division, GMC; and L. B. Bornhauser, 
Transmission Plant, Chrysler Corp. 
Moderator—D. T. Sicklesteel, Product 
Development Laboratory, Borg-Warner. 


MARCH, 1954 


Indiana—March 11 


Purdue University, Lafayette, Ind. 
Dinner 6:30 p.m., meeting 8:00 p.m. 
Light Metals in the Car of the Future 
—J. H. Dunn, manager, Development 
Division, Aluminum Co. of America. 


Metropolitan—March 11 and 17. 
April 1 

March 11—The Brass Rail, Fifth 
Avenue & 41st Street. Cocktail Hour 
5:30 p.m., dinner 6:30 p.m., meeting 
7:45 p.m. The Engineer and High 
Speed Air Transport—1954 SAE Presi- 
dent William Littlewood, vice-presi- 
dent, American Airlines, Inc. 

March 17—The Engineers Building, 
29 West 39th Street, New York 18, 
N. Y. Fifth Floor. Meeting 7:45 p.m. 
The Problems and Future of Small 
Two-Stroke Cycle Engines—G. E. 
Buske, project engineer, Reo Motors, 
Inc. 

April 1—The Brass Rail, Fifth Ave- 
nue & 41st Street. Cocktail Hour 5:30 
p.m., dinner 6:30 p.m., meeting 7:45 
p.m. Valve Gears’ Operational Prob- 
lems—Vincent Ayres, assistant chief 
engineer, Eaton Mfg. Co. 


Mid-Michigan—March 29 


Elks Club, Flint, Mich. Dinner 7:00 
p.m., meeting 8:00 p.m. Shell Molding 
—Harold G. Sieggreen, chief engineer, 
Central Foundries Division, GMC, 
Saginaw, Mich. Plant tour of Buick 
V-8 Engine Plant—4:00 to 6:00 p.m. 


Milwaukee—April 2 


Milwaukee Athletic Club. Dinner 
6:30 p.m., meeting 8:00 p.m. Per- 
formance of Free Piston Gas Genera- 
tors—J. J. McMullen, Hudson Engi- 
neering Co., Hoboken, N. J. 


Mohawk-Hudson—March 9 


Panetta’s Broadway, Menands, N. Y. 
Dinner 6:45 p.m., meeting 8:00 p.m. 
The New Mercury Engine—P. M. Clay- 
ton, assistant chief engine engineer, 
Ford Motor Co., Dearborn, Mich. 


Montreal—March 15 


Mount Royal Hotel. Dinner ‘':00 
p.m., meeting 8:00 p.m. 1954 SAE 
President William Littlewood. 


Northern Calif.—March 24 


University of Calif. Dinner 6:30 
p.m., meeting 7:45 p.m. Student paper 
presentations. Students from Stan- 
ford, Santa Clara, California Poly- 
technic Institute, and University of 
Calif. 


Philadelphia—March 10 


Engineers Club, Philadelphia, Pa. 
Dinner 6:30 p.m., meeting 7:45 p.m. 


Relationship of Valve Gear Design 
and Operation—Vincent Ayres, assist- 
ant chief engineer, Eaton Mfg. Co., 
Detroit, Mich. 


Pittsburgh—March 23 


Webster Hall Hotel. Mellon Institute 
Auditorium. 1954 SAE President Wil- 
liam Littlewood. 


St. Louis—March 9 


Gatesworth Hotel. Dinner 6:30 p.m., 
meeting 8:00 p.m. Aircraft Safety 
Problems—Jerome Lederer, director of 
Cornell Guggenheim Aviation Safety 
Center, and managing director of the 
Flight Safety Foundation, Inc. This is 
our Annual Students night. Joint 
meeting with IAS. 


Southern Calif—March 18 and 
April 15 


March 18—Rodger Young Audi- 
torium. Dinner 6:30 p.m., meeting 
8:00 p.m. Equipment Maintenance in 
Small Fleets—LaVerne Morgan, man- 
ager of the Edward R. Bacon Co., 
Oakland, Calif. 

April 15—Rodger Young Auditorium. 
Dinner 6:30 p.m., meeting 8:00 p.m. 
Three Hands Cowboy—Julius Gaussoin, 
president, Silver Eagle Co., Portland. 


Southern New England—April 6 


Hartford Golf Club. Dinner 6:45 
p.m., meeting 8:00 p.m. Turbojet Ex- 


perience in Korea—James D. Clark, 
Bureau of Aeronautics, Washington, 
mB. SC. 
Texas Gulf Coast—March 12 and 
April 2 

March 12—Ye Olde College Inn, 


Houston, Texas. Dinner 6:00 p.m., 
meeting 7:30 p.m. Rear Axle Develop- 
ments—Speaker to be announced. 

April 2—Tailoring Modern Fuels for 
the Diesel Engine—E. A. Desmond, Re- 
search Laboratories, Ethyl Corp., De- 
troit, Mich. 


Twin-City—March 10 


Solarium Room, Curtis Hotel. Din- 
ner 6:30 p.m., meeting 8:00 p.m. De- 
velopment of Ramjet 1Power—J. W. 
Braithwaite, assistant chief aerody- 
namicist, Marquardt Aircraft Co., Van 
Nuys, Calif. 


Western Michigan—March 16 


Bill Stern’s Steak House, Muskegon, 
Mich. Dinner 7:60 p.m., meeting 8:00 
p.m. From Art to Science in Engine 
Testing—A. E. Cleveland, section su- 
pervisor, engine engineering depart- 
ment, Ford Motor Co., Dearborn, Mich. 


Williamsport—April 5 


Moose Club. Dinner 6:45 p.m., meet- 
ing 8:00 pm. The Preignition Prob- 
lem—Donald R. Diggs, mechanical 
engineer, E. I. duPont de Nemours. 
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TECHNICAL 


COMMITTEE 


Progress 


SAE Group Sets Out to Reduce 
The Tribe of Aircraft Servomotors 


HERE are too many different strains 

in the tribe of precision servomotors 
being used in aircraft navigational, 
radar, fire-control, and computing sys- 
tems. That’s the way the aircraft in- 
dustry feels. So at the Aircraft In- 
dustries Association’s request, an SAE 
committee has agreed to work toward 
standardizing these “muscles” that 
act on intelligence fed to them. 

SAE Committee A-2 on Aircraft 


Technishorts . . . 


Electrical Equipment was the group 
asked to do the job. And it set the 
machinery in motion at a Jan. 27-28 
meeting. 

There, an A-2 Servomotor Panel 
established the groundwork for a 
standardization program. It decided 
to consider all A-C (400 and 60 cycle) 
and D-C servomotors of approximately 
1/10 hp. These servomotors were de- 
scribed as units with a high torque-to- 


CROSS-INDEX OF SPECS—Chemically equivalent ferrous and non- 
ferrous metal specifications issued by various standardization or- 


ganizations are cross-indexed in a recently 


issued volume. SAE 


Aeronautical Materials Specifications as well as standards from SAE 


Handbook are included. 


The volume is Handbook DSMA H1, issued by the Defense Supply 


Management Agency. 


Title is “Cross-Index of Chemically Equiva- 


lent Specifications and Identification Code (Ferrous and Nonferrous 


” 


Alloys). 


It was developed by an Army-Navy-Air Force group in 


cooperation with General Motors’ engineering staff. 

Copies of this 320-page, 734 x 10%-in. book are available from the 
Superintendent of Documents, U. S. Government Printing Office, 
Washington 25, D. C. at $1 per copy. 


NEW SCOPE AND NAME—Scope of the SAE Hydrodynamic Drive 
Committee has been enlarged to cover all types of transmissions, 


including automatic and power shift designs. 


Also, to agree with 


the scope, the group’s name has been changed to SAE Hydrodynamic 
Drive and Transmission Committee. 


inertia ratio and a low efficiency as 
compared to power motors. 

All too often, it seems, when one of 
these “muscles” is needed to do a par- 
ticular actuating job, one more slightly 
different member is added to the servo- 
motor clan. The panel hopes to apply 
the brakes to this practice. 

To work toward this and other goals, 
the panel set up four subgroups whose 
efforts will be aimed at promoting 
standardization of (1) physical dimen- 
sions, (2) tests and test equipment 
(both A-C and D-C units), (3) termi- 
nology and nomenclature. 

Serving on the physical dimension 
group are C. L. Kennedy, Sperry Gyro- 
scope, Chairman; V. E. Hagen, Eclipse- 
Pioneer; R. R. Smith, Westinghouse; 
and K. Maples, Doelcam Corp. 

The A-C performance group includes 
R. N. Brown, Kearfott Co., Chairman; 
R. Harris, Ketay Mfg. Corp.; D. W. 
Bloser, Transicoil Corp.; and E. Aha, 
Ford Instrument Co. 

Members of the D-C performance 
group are J. W. Taylor, General Elec- 
tric, Chairman; P. F. Bechberger, 
Eclipse-Pioneer; K. Maples, Doelcam 
Corp.; and R. C. Bohl, John Oster Mfg. 
Co. 

Besides Chairman W. E. Garner of 
Westinghouse, the Terminology and 
Nomenclature group will include an- 
other member of the panel. 


CRC Releases 
Four New Reports 


HE following Coordinating Research 

Council reports have been released 
for distribution and are available from 
SAE Special Publications Department, 
29 West 39th Street, New York 18, New 
York. 

(This is a complete list of CRC re- 
ports released since publication of the 
listing of CRC reports on page 102 of 
the November, 1953, SAE Journal. 


Lubricants 

Engine Oil 
CRC-273—Outboard Motors and their 
Lubrication (3/52) Priced $1.50 to 
SAE members; $3.90 to nonmembers. 


Motor Fuels 
Detonation—Full Scale 
CRC-274—Octane Number Require- 
ment Survey, 1952 (3/53) Price $4.00 
to SAE members; $8.00 to nonmem- 

bers. 


Aviation Fuels 
Detonation—Full Scale 


CRC-275—Determination of Knocking 
Characteristics of Aviation Fuels in 
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Full-Scale Aircraft Engines, (1/51) 
Price is .50 to. SAE members; $1.00 
to nonmembers. 


Diesel Fuels 


CRC-276—Front-End Volatility of Die- 
sel Fuels (10/52) Price is $4.00 to 
SAE members; $8.00 to nonmembers. 


License Plate Standard 
Developed by SAE Group 


N SAE standard size license plate 

has been approved by the Technical 
Board. The standard was developed 
by committees of the Automobile 
Manufacturers Association, the Amer- 
ican Association of Motor Vehicle Ad- 
ministrators, and SAE. Adoption of 
such a standard size plate is said to 
offer advantages to the vehicle owner, 
enforcement agencies, and _ vehicle 
manufacturers. 

The standard, to be published in the 
1954 SAE Handbook, calls for a plate 
6 in. high by 12 in. long. It specifies 
9/32-in. diameter holes for attaching 
bolts located on 7-in. centers. The 
standard suggests that for best legibil- 
ity and contrast in reflectivity, the 
numbers and symbols be in a light 
color on a dark background, or vice 
versa. 

The SAE standard is essentially the 
same as the standard for a 6 12-in. 
plate recently adopted by AAMVA. 

The gains to be realized from such a 
uniform plate size are said to be as 
follows: 


@ For the car owner: 
Theft protection, easier car 
maintenance, improved appear- 
ance, and lower cost brackets 
and frames. 

@ For administration and enforce- 

ment agencies: 

Better mounting, better protec- 
tion, easier legibility, lower cost 
plates, and better illumination. 

@ For car manufacturers: 
Simplifies design, saves cost, 
permits simpler and more rug- 
ged brackets that can be in- 
corporated in body rear deck, 
and allows provision for proper 
illumination. 


The SAE committee which helped 
develop this standard was organized 
for this one purpose and has been 
disbanded. Serving on it were the 
following men: W. L. Cross, Jr., Con- 
necticut Department of Motor Ve- 
hicles; A. W. Devine, Massachusetts; 
H. K. Gandelot, General Motors Corp.; 
W. L. Groth, Virginia; G. E. Keneipp, 
District of Columbia; W. F. Sherman, 
AMA; and D. D. Blanchard, SAE. 
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V. A. Crosby Is 1954 ISTC Chairman; 
ISTC Panels Also Have New Chairmen 


ICTOR A. Crosby has been named 

chairman for 1954 of the SAE Iron 
and Steel Technical Committee. 
Crosby, who is a metallurgical engineer 
for Climax Molybdenum in Detroit, 
has been active in ISTC work for years 
and was SAE vice-president for the 
engineering materials activity in 1952. 

The four ISTC panels also have new 
chairmen. They are: 


Panel A—Steel Producers 
J. G. Morrow, chairman 
P. R. Wray, vice-chairman 


Panel B—Castings 
R. J. Wilcox, chairman 

Ralph Clark, vice-chairman 
Panel C—Automotive 

Joseph Gurski, chairman 
Anthony Wagner, vice-chairman 
Panel D—Tractor and Earthmoving 

F. T. McGuire, chairman 

M. L. Frey, vice-chairman 


Morrow is a metallurgical engineer 
for the Steel Co. of Canada. Wilcox 
is technical director of the Michigan 
Steel Casting Co. Gurski is super- 
visor of materials and processes, manu- 
facturing research department, at the 
Ford Motor Co. McGuire is manager 


Crosby 


of the materials engineering depart- 
ment at Deere & Co. 

Wray is metallurgical engineer with 
the U. S. Steel Co. Clark is service 
manager, Electro Metallurgical Divi- 
sion, Union Carbide and Carbon Corp. 
Wagner is chief metallurgist of the 
Hudson Motor Car Co. Frey is as- 
sistant to the general works manager 
of the Allis-Chalmers tractor division. 
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Getting the Most From Automotive Spur Gears 


John A. Halgren, 


E all know that gear teeth do not 

ordinarily break or pit or wear be- 
cause they are understressed. They 
have to be overstressed in order to 
fail. Overstressing can result from a 
number of causes: 


1. The original design may be en- 
tirely inadequate. 


2. Dimensional tolerances may be 


excessive. 
3. The gears may be machined in- 
accurately 

4. The 
client. 


mountings may be insuffi- 


5. Unnecessarily high stress concen- 
trations may be present. 


6. The beneficial effects of certain 
machining practices, such as crown 
cutting, involute modifications, and 
tip relief may not be used to ad- 
vantage. 


7. The material 
inadequate. 


strength may be 


8. The material and heat-treatment 
may cause excessive distortion and 
unfavorable residual stresses. 


the 
per- 


What influence does each of 
above factors have in the overall 
formance of gears? Which is the 
most important? The following dis- 
cussion will attempt to throw some 
light on these factors. 

Suppose it were possible to manu- 
facture gears with perfect involute ac- 
tions and accuracy, and suppose all 
materials were perfectly rigid. Then 
the dynamic load on each tooth would 
be essentially equal to the static load 
at all speeds; the strength of any spe- 
cific gear would depend upon its metal- 
lurgy, surface finish and root fillet size 
more than any other factors. 

We all reaiize that it is impossible 
to manufacture automotive gears to 
this specification. Gears and gear 
mountings must have reasonable di- 
mensional tolerances which can be met 
by the use of present-day machine 
tools and by the use of steels and de- 
signs which give minimum distortion 
after heat-treatment. The extent of 
these dimensional tolerances and the 
degree of rigidity in the gears and 
mountings determines the amount by 
which the dynamic load will exceed the 
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static load. In fact, the resulting ef- 
fect of these factors on the load carry- 
ing capacity of gears often far sur- 
passes the effect of such metallurgical 
factors as type of steel used in the 
gears. 


Preventing Pitting 


The condition of high dynamic load 
with small static load apparently can 
be the cause for pitting failures ex- 
perienced in timing gears, where static 
loads are usually very nominal and 
noise level is important. In such ap- 
plications the use of finer pitch gears 
often proves helpful. In fine pitch 
gears, more teeth are in contact at any 
given time, thus compensating for 
some errors in tooth profile. Finer 
pitch gears have greater resistance to 
pitting. 

A practical example is the case of 
some 10-pitch timing gears with 1-in. 
face width which failed by pitting after 
a relatively short period of dynamom- 
eter operation. The same gears, when 
cut to 16-pitch tooth size, gave satis- 
factory dynamometer performance 
even when the face width was reduced 
in half. 

Increasing the hardness of coarser 
pitch timing gears by heat-treatment 
after cutting aggravates involute er- 
rors; it subjects the harder teeth to 
correspondingly higher dynamic loads. 

It is important for metallurgists to 
know that there are certain methods 
of machining gears to partially com- 
pensate for inaccuracies and deflec- 
tions in the gears themselves and in 
their mountings. One method which 
is used widely nowadays is to crown 
cut one of the gears so that initial 
loading takes place near the center of 
each tooth. The correct amount, or 
dosage, of crown cutting can increase 
the strength of gears considerably, 
both in bending and in compression. 
Overdosage, of course, may result in 
no improvement or may even lower the 
strength of the gears. 

Crown cut gears are reported to run 
quieter than standard cut gears. This 
is further evidence of better loading 
conditions, since noise means inter- 
ference and interference breeds short 
life or excessive wear in gears. 

Involute profile modifications are 
used to compensate for the elastic 
bending which occurs when teeth are 


loaded. Such modifications prevent 
interference as teeth enter into mesh. 

Tip relief also is used to prevent 
interference as teeth enter mesh. 
Certain steels and methods of heat- 
treatment cause the tip of gear teeth 
to expand disproportionately to the 
rest of the profile. Induction harden- 
ing does this ordinarily. The cure is 
to machine tip relief into the involute 
profile so that the final profile after 
heat-treatment will be satisfactory. 

It should be emphasized that the 
performance of gears is related only to 
their geometry after heat-treatment— 
not to the geometry of the green gears. 
Years ago gears used to be machined 
tc the finish geometry which was de- 
sired, and metallurgists were criticized 
when the heat-treated gear varied 
from this geometry. Today we rec- 
ognize that dimensional changes occur 
during heat-treatment. With good 
heat-treating practice and use of 
proper steels, these changes will be 
constant enough so that we can live 
with them by adjusting the original 
geometry to allow for them. 

The use of full fillet radii at the 
roots of gear teeth promotes maximum 
strength under bending fatigue load- 
ing. Such fillets reduce working 
stresses at this location. 

In clash face gears, the nose of the 
rounding tool should generate a fillet 
which blends in with the root fillet of 
the tooth. Lack of fillets on the nose 
rounding tool results in high local 
stress concentrations at the rounded 
end. 

Fig. 1 illustrates the extent of im- 
provement in strength that can be 
gained by using some of the factors 
which have been mentioned. It shows 
the results of some dynamometer 
tests made on case carburized and in- 
duction hardened seven-pitch spur 
gears in our laboratory. 

Some of the original carburized gears 
would not quite carry a bending stress 
of 35,000 psi, as calculated by a modi- 
fied Lewis formula used by several of 
our divisions. With geometric changes 
—no significant changes in heat-treat- 
ment or steel—the endurance limit 
was increased to 55,000 psi, which 
corresponds to a percentage increase 
of 55%. 

There is no doubt that this increase 
could be made larger yet by further 
refinements in geometry. You will 
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note that the endurance limit of in- 
duction-hardened carbon steel gears 
under bending loads has reached that 
of case carburized alloy steel gears in 
these tests. Under compressive loads, 
the induction hardened gears have not 
been quite so strong as carburized 
gears. 


How Much Case Depth 


Whenever metallurgists discuss 
gears, the question of proper case 
depth and core hardness seems to 
arise. Such discussions always seem 
to result in uniformity of opinion 
when the discussion group is limited 
to one metallurgist. A _ satisfactory 
agreement on what constitutes case 
has not been entirely resolved. 

Metallurgists realize that all steels 
which are carburized to the same car- 
bon gradient will not quench out to 
identical hardness levels along this 
gradient in carbon content. Some 
have leaned toward the view that the 
distance from the surface at which the 
material drops below 50 Rockwell C is 
the important consideration. Since 
gear performance depends upon ma- 
terial strength at the surface and be- 
low the surface—at least within rea- 
sonable proximity of the surface, the 
use of minimum hardness specification 
at a given depth for measuring case 
depth has certain merits. 

To find out what is actually required 
in depth of case and in core hardness, 
we recently made a photoelastic study 
of the seven-pitch spur gears previ- 
ously mentioned. 

In this study, we determined the 
relationship between surface and sub- 
surface stresses at the roots of the 
teeth under a bending moment applied 
at the pitch line. Shear stresses at the 
pitch line were analyzed in depth by 
the use of standard Hertzian formulas 
The results are shown on the left side 
of Fig. 2. 

Note that the bending stress in these 
seven-pitch spur gears decreases very 
rapidly below the surface and is only 
of the surface stress at 0.040 in. 
below the surface. The shear stress 
at the pitch line reaches a maximum 
at 0.010 in. depth and then falls off 
with increasing depth, but not quite so 
rapidly as the bending stresses. 

The chart on the right of Fig. 2 
represents a rough approximation of 
the hardness gradients required at the 
pitch line and root fillet of these spur 
teeth to insure that fatigue failure can 
occur only at the point of maximum 
stress. 

These gradients were determined by: 

1. Assuming a hardness of 57 

Rockwell C and tensile strength 

of 304,000 psi at the point of high- 

est stress. 

2. Multiplying this tensile strength 

by the relative percent of stress 

at various distances under the 
surface. 
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3. Converting these tensile 
strengths back to hardness figures. 


For sake of simplicity the endurance 
limit was assumed to be directly re- 
lated to tensile strength. Also, the 
effect of residual stresses and surface 
condition upon endurance limits was 
neglected. Actually the hardness gra- 
dient for bending should have a 
steeper slope near the surface because 
of the surface conditions at the roots 
of the teeth. In other words the sub- 
surface hardness required for bending 
should be even less than that shown 
by the line on this chart. 

The important factor brought out by 
this chart is that depth of hardness 
or case at the root can be shallow inso- 
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far as bending strength is concerned. 
However, when shear stresses are high 
and pitting is encountered, the depth 
of hardness or case in the vicinity of 
the pitch line must be considerably 
greater than that required for bend- 
ing strength at the root. 

Fortunately, the physics of case 
hardening and of most induction hard- 
ening cycles and the geometry of gear 
teeth usually combine to make the 
depth of hardness at the pitch line 
greater than at the root. 

Examination of a number of gears 
with various heat-treatments has indi- 
cated that all of them exceeded the 
sub-surface hardness gradients shown 
in this chart when the surface hard- 
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Fig. 2—Subsurface stresses found in a photoelastic investigation of seven-pitch spur gears 
to determine required case depth and core hardness 
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ness of 57 Rockwell C was met. The 
fact that they exceeded these hardness 
gradients is not too surprising, since 
they were heat-treated to meet a mini- 
mum specification which exceeded this 
gradient considerably. Failure to 
meet this surface hardness has re- 
sulted in reduced endurance limit. No 
specific studies have been made on 
gears which meet this surface hard- 
ness, but do not meet the sub-surface 
hardness gradients. 

The present practice used in the in- 
duction hardening of gears develops 
more depth of hardening at the pitch 
line than at the root of gear teeth. 
When induction hardening of gears 
was first introduced, the question of 
contour hardening over non-contour 
hardening was a serious problem, since 
two different types of expensive equip- 
ment were involved. 

Experience has shown that non- 
contour hardening, as produced by 
9600 cycle frequency, has been satis- 
factory in many cases—particularly in 
large pitch automotive gears. Combi- 
nations of audio frequency preheating 
and radio frequency austenitizing have 
been satisfactory for most automotive 
gears of transmission size. Radio 
frequency has been used successfully 
for smaller pitch gears. 

The performance of induction hard- 
ened gears increases with the hard- 
ness at the pitch line and root, provided 
that residual stresses are favorable. 
One difference between induction 
hardening and case carburizing is that 
the former process requires that the 
hardening cycle be adjusted for each 
gear part number for optimum results. 

One of the best heat-treatments 
which have been developed for gears 
has been given the name of “mar- 
quenching.” It differs from mar- 
tempering in that the core of the gear 
transforms during the quench, leaving 
the case to transform during air cool- 
ing from the quench. Gears can be 
batch quenched by this method with 
sufficient freedom from distortion that 
individual press quenching has been 
eliminated. Load-carrying abilities of 
transmissions equipped with mar- 
quenched gears has been increased 
15% or more. Equivalent dynamo- 
meter results have been obtained on 
gears made from steels of the 4100, 
8600, 9400 and 50B00 series. 

Controlled shot peening of gears can 
increase their bending fatigue strength 
approximately 25%. Where required 
performance cannot be obtained by 
geometric and metallurgical changes, 
the use of shot peening may b:? war- 
ranted. 

The road to improved gear perform- 
ance is not a one-way street for metal- 
lurgical investigators only. The road 
has several other main highways for 
designers and manufacturers. Each 
gear problem requires an adequate 
analysis to determine which highway 
or highways require further surveying. 
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These reports have been approved 
recently by the SAE Technical Board . . . 


SINTERED METAL POWDER PARTS—A new SAE General Infor- 
mation Report on this subject outlines seven SAE types. Types 1-4 
are for bearings. Types 5-7 are for structural parts. Chemical 
compositions and physical properties are listed for each type. Both 
copper and iron base sintered parts are covered. 


BRAKE-DRUM MOUNTING: A new SAE standard covers mounting 
dimensions for large brake drums used on off-highway and other 
heavy construction and industrial equipment. 

The recommendations in this standard are intended to govern 
only the attachment pilot and bolt circle dimensions. Details of 
attachment (rivets, bolts, or other means and consequent hole 
dimensions and tolerances) are not covered because they are con- 
sidered items of specific design. 

This standard was developed by Subcommittee X of the SAE 
Construction and Industrial Machinery Technical Committee. 


IMPLEMENT SAFETY-LAMP BRACKET: Joining the SAE stand- 
ard on an electrical breakaway connector for farm tractors is a 
companion piece covering a standard farm-equipment safety-lamp 
bracket. 

Developed by a joint FEI-SAE Tractor Lighting Subcommittee, 
this new standard gives specifications for (1) a standard breakaway 
bracket for holding a safety lamp, and (2) a standard socket for 
holding the bracket. 


CRAWLER TRACTOR NOMENCLATURE: Names of major parts of 
industrial track-laying tractors are outlined in a new SAE standard. 
Besides depicting major powerplant, power-train, chassis, and ac- 
cessory components, this nomenclature also shows six basic type 
track shoes. Subcommittee XIII of the SAE Construction and 
Industrial Machinery Technical Committee prepared this standard. 


RATING WORM-GEARED WINCHES: A new SAE standard tells 
how to rate worm-geared winches ... and defines the five types 
of rating winches carry. 

Winches to which this standard can be applied are those with 
worm-geared single or multiple horizontal drums (usually equipped 
with winch heads) that work off a two-directional engine power 
take-off. 

The SAE Transportation and Maintenance Technical Committee 
developed this document. 


ROLLER AND SILENT CHAINS: As one of the sponsors of ASA 
Sectional Committee B29 on Transmission Chains and Sprocket 
Teeth, the Society has approved these two proposed American 
Standards: 
1. Double-Pitch Power Transmission Roller Chains and Sprockets. 
2. Double-Pitch Conveyor Roller Chains, Attachments, and 
Sprockets. 


TIRE CHAIN CLEARANCE: A new SAE general information report 
can aid commercial-vehicle designers in their selection of body, 
frame, and wheel-housing clearances that permit use of tire chains. 
As a further guide to designers, this report also suggests the mini- 
mum bogie spacing that will permit using chains on both axles. 

The dimensions outlined in this designer’s guide are based on 
recomme: dations of the Tire and Rim Association and the Chain 
Institute. They cover clearance for chains over the tire only. Al- 
lowance must be made for spring deflections in determining fender 
clearance. 

The Load and Dimension Limitations Subcommittee of the SAE 
Truck and Bus Technical Committee worked up this report. 
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Filter-Test Subcommittee Continues 
To Refine Its Proposed Test Method 


NTENSIVE detective work on the 

part of the Filter Test Methods Sub- 
committee has disclosed the reason for 
poor correlation of test results ob- 
tained with its proposed test method 
and contaminant: 

It appears that the gear pump in the 
system was grinding the contaminant 
finer and finer. This made it harder 
and harder for successive filter ele- 
ments to remove the test contaminant. 
Substituting another type of pump 
seems to cure the trouble. 


Culprit Pump Mixes Oil, Dirt 


In the proposed procedure, the pump 
is used to mix fresh oil with concen- 
trated dirt stock compacted by Pontiac 
Laboratories from collected crankcase 
drainings. The stock is known as 
SOFTC No. 1—the letters referring to 
“standardized oil filter test contami- 
nant.” 

Fig. 1 shows a test set-up typical of 
those used in a series of trials of the 
procedure by the laboratories with 
which various subcommittee members 
are associated. The gear pump ap- 
pears in the lower left-hand corner. 
It maintains the dirt-in-oil dispersion 
from which the initial charge and sub- 
sequent additions are drawn. It op- 
erates throughout the test. 

At intervals during the test, dirt 
stock is drawn from the “dirt stock 
concentrate agitator” system and 
mixed in the “contaminant add agi- 
tator” system with oil drawn from the 
oil sump supplying the filter. The add 
mixture is placed in the quadrant 
dumper, which feeds it into the sump 
of the filter test stand. 


Pentane Insolubles Measured 


Filter efficiency is measured by de- 
termining the pentane insolubles in oil 
samples withdrawn periodically from 
the filter sump. 

Various labs ran successive 100-hour 
tests on three elements on test stands 
like the one shown. The results agreed 
reasonably well on the first filters 
tested by the labs. But six out of 
seven labs found that results on their 
second and third filters were progres- 
sively worse. And—possibly because 
the dirt had circulated through the 
gear pump longer between tests in 
some labs than in others—the labs 
didn’t get comparable results on sec- 
ond filters tested or on third filters. 

Subcommittee sleuths deduced at a 
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meeting in November that grinding 
was influencing test results. So sev- 
eral of them substituted other types 
of pumps for the gear pumps and re- 
ran their tests. Correlation was much 
better. 

To substantiate this evidence, the 
subcommittee at its January 12 meet- 
ing planned further tests, the results 
to be reported at a meeting set for 
March 3. Serving on the Subcom- 
mittee are W. A. Hunter, chairman, 
Chrysler; R. Beckett, Walker Mfg.: 
R. L. Bowers, AC Spark Plug; S. L. 
Earle, U. S. Naval Engineering Experi- 
ment Station; F. B. Hunt, Detroit 
Arsenal; W. S. James, Fram; E. D. 
Kane, Cuno Engineering; J. P. Kovacs, 
Purolator; C. J. Lauer, AC Spark Plug; 
R. J. Pocock, Ford; H. R. Otto, Puro- 
lator; and W. Trautman, Walker Mfg. 

The group functions as a subcom- 
mittee of the SAE Engine Committee. 
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URING the past 12 months, over 

4500 hours of test running have 
been expended on the work of the 
Filter Test Methods Subcommittee by 
the laboratcries with which its mem- 
bers are connected. They are the 
laboratories of: 


AC Spark Plug Division, GMC 
Chrysler Corp. 

Cuno Engineering Corp. 
Detroit Arsenal 

Ford Motor Co. 

Fram Corp. 


Purolator Products, Inc. 


The Subcommittee’s goal—which 
members feel they are now approach- 
ing—is development of a procedure for 
determining oil filter element effi- 
ciency which will give reproducible 
results and good agreement between 
labs. , 
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Fig. 1—Fram set-up for carrying out tests of oil filter elements according to procedure pro- 


posed for standardization. 
on the test program 


This set-up is typical of those used by all seven labs cooperating 
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T. B. RENDEL has been appointed 
assistant to the vice-president, re- 
fining, of Shell Oil Co., C. E. Davis. 
He will be responsible to management 
for facilitating the company’s rela- 
tionships and participation in the work 
of various technical associations. 
Rendel is currently chairman of the 
SAE Publications Committee and also 
of the Coordinating Fuel Research 
Committee of the Coordinating Re- 
search Council. 


Rendel Rozner 


J. J. ROZNER is now a vice-president 
of the Parkersburg-Aetna Corp., a 
merger of The Parkersburg Rig and 
Reel Co., Parkersburg, West Virginia, 
and Aetna Ball & Roller Bearing Co., 
Chicago. Rozner was vice-president in 
charge of operations of Aetna. The 
business of the two concerns will be 
conducted as divisions of the West 
Virginia corporatior Parkersburg Rig 
and Reel manufactures equipment used 
in the production, processing and stor- 
age of petroleum products. Aetna 
manufactures ball and roller bearings 
and related products. 


LELEAND E. WELLS has been ap- 
pointed director of research and en- 
rineering for the recently formed Exide 
Industrial Division of The Electric 
Storage Battery Co., Philadelphia. He 
formerly was chief engineer for the 
company. Wells is author of the stor- 
age battery section in the latest Col- 
lier’s Encyclopedia. 


Wells Ford 


HENRY FORD II, president of Ford 
Motor Co., has been awarded the 1954 
Gold Medal of Achievement by the 
Poor Richard Club of Philadelphia. 
He was cited as, “ . &@ Man who 
nobly served the nation in critical war 
years, devoting himself and his vast 
organization to the production of vital 
equipment that delivered mighty aids 
in the attainment of victory and 
peace... .” 
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About SAE 


M. W. BOLSTER has been trans- 
ferred to Shell Oil Co.’s Cleveland 
Division office. Bolster was with Shell 
at Grand Rapids, Mich., as district 
industrial salesman. 


“_~ 


R 


F. G. Borowsky A. G. Borowsky 

F. GORDON BOROWSKY has been 
elected president of George K. Garrett 
Co., Inc., Philadelphia. He was vice- 
president. The former president, A. 
G. BOROWSKY is now chairman of 
the board. 


BERGER VELANDER, formerly 
with the Department of the Navy, is 
now a project engineer with the Alli- 
son Division of GMC, Indianapolis. 


ERWIN F. COLLINS has retired as 
head of the metallurgical engineering 
department of Bendix-Westinghouse 
Automotive Air Brake Co., Elyria, 
Ohio. “Doc” Collins has had thirty- 
five years of varied experience in the 
field of metallurgy. Before joining 
Bendix-Westinghouse in 1946, he held 
metallurgical positions with Conti- 
nental Motors Corp., Packard Motor 
Car Co., Maxwell Motor Car Co. and 
Willys-Overland Motors, Inc. He 
plans to play golf and experiment with 
medicinal herbs in Medford, Oregon. 


WILLIAM J. McCLURE has become 
regional manager for Davey Compres- 
sor Co. of Kent, Ohio. His territory 
includes Oregon, Washington, Idaho, 
Montana, Alberta, British Columbia, 
Yukon territory and Alaska. His head- 
quarters are in Seattle. McClure is 
presently serving as treasurer of the 
Northwest Section. 


COL. WILLARD F. ROCKWELL, 
chairman of the board of Rockwell 
Mfg. Co. and Rockwell Spring and 
Axle Co., has been appoimted to the 
newly-formed Pennsylvania Commis- 
sion on Intergovernmental Relations. 
Col. Rockwell is one of three Pitts- 
burghers on the 22-member commis- 
sion which has been established for 
study and recommendations on exist- 
ing overlapping and duplicating func- 
tions of federal and state government. 


Cc. W. CHOROMANSKI, executive 
vice-president of Rowe Methods, Inc., 
Cleveland, has announced that Rowe 
Methods has been appointed exclusive 
distributor in Northeastern Ohio by 
the Mult-A-Frame Division, Ainsworth 
Mfg. Corp., Detroit. Ainsworth manu- 
factures a complete line of adjustable 
racks designed for such items as bars, 
cables, reels, packages, coils, and a 
wide variety of other products. 


ae 


Firestone Trainer 

RAYMOND C. FIRESTONE and 
J. E. TRAINER have been elected to 
the newly-created positions of execu- 
tive vice-president of The Firestone 
Tire & Rubber Co. Raymond Fire- 
stone has been vice-president in 
charge of research and development 
since 1949 and Trainer has served as 
vice-president in charge of production 
since 1940. 


ROBERT HARVEY KOHR is now a 
research engineer with the Research 
Laboratories Division of GMC. He was 
previously an assistant project engi- 
neer for the Holley Carburetor Co., 
Detroit. 
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Members ... 


D. H. GREEN has been promoted to 
the position of product manager, auto- 
motive products, for National Carbon 
Co., a division of Union Carbide and 
Carbon Corp., New York. In this ca- 
pacity he functions for the general 
management in the coordination of the 
technical development, service and ap- 
plication engineering of the company’s 
automotive products. 

F. A. GUNDLACH has succeeded 
Green as manager of the automotive 
engineering department of National 
Carbon. Gundlach was assistant man- 
ager of the department. 


N. B. NELSON has announced the 
opening of a new office in Detroit for 
the Plastic and Rubber Products Co., 
Los Angeles. Nelson is district man- 
ager for the company in Detroit. 


RAYMOND SZYMANOWITZ has 
been appointed executive vice-presi- 
dent of Acheson Industries, Inc., 
Newark, N. J. Szymanowitz formerly 
served as vice-president. 


Szymanowitz Appel 


WALTER D. APPEL has opened an 
office as engineering consultant, at 
Orchard Lake, Mich.- He was formerly 
director of engineering of Ford Inter- 
national and chief engineer of General 
Motors Overseas Operations. 

Prior to that time he was chief en- 
gineer of Vauxhall Motors Ltd. in 
England and technical director of 
Adam Opel A.G. in Germany, where 
he directed the design of European 
light cars and trucks. 
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ROBERT J. MILLER is now with 
Pratt & Whitney Aircraft, Division 
United Aircraft Corp., East Hartford, 
Conn. 


Hummel 


JAMES J. BLACK has been named 
vice-president of engineering, Trail- 
mobile, Inc., Cincinnati. He was chief 
engineer, the position now held by 
WILLIAM R. HUMMEL. Hummel was 
executive engineer. 


JOHN C. HOLLIS, manager of the 
Admnistrative Division, SAE, was 
speaker at the February meeting of 
the ASME’s Metropolitan Section. 
His talk was, “Engineering your Per- 
sonal Advancement.” Hollis is as- 
sociated with the Acvertising Club of 
New York as lecturer, and is a leader 
at the Man Marketing Clinic. 


JOSEPH GESCHELIN, Detroit editor 
of “Automotive Industries,” will be one 
of the speakers at the annual meeting 
of the Metal Powder Association which 
wil be held in Chicago April 26, 27, 
and 28th. 

The subject of his talk will cover 
the expanding field of application of 
metal powder parts in the automotive 
industries. 


CHARLES S. FISHER announced 
the change of name of the Goodspeed- 
Detroit Co. to the Fisher-Detroit Co., 
2832 East Grand Boulevard, Detroit. 
Fisher is the owner of the company 
which is a manufacturers’ agency for 
machinery, tools, and factory equip- 
ment. 


Franz Nutt 


DR. ARTHUR NUTT has _ been 
named vice-president, engineering, of 
the newly-consolidated Lycoming Di- 
vision, Avco Mfg. Corp., Stratford, 
Conn. HARRY J. GRAHAM is chief 
engineer. Dr. Nutt was previously 
director of engineering and contracts 
of the Bridgeport-Lycoming Division, 
and Graham was chief engineer. Dr. 
Nutt was SAE’s president in 1940. 


DR. ANSELM FRANZ is vice-presi- 
dent, turbine engineering, at the new 
division. He was formerly director of 
research and development, Lycoming- 
Spencer Division. 


ROY C. INGERSOLL, president of 
Borg-Warner Corp., Chicago, has an- 
nounced the establishment of a market 
research department of Borg-Warner. 
Activities of the new department are 
to supplement and augment the mar- 
ket research operations of the corpora- 
tion’s various divisions. 


WILLIAM W. MOSS has been ap- 
pointed assistant chief pilot, training 
of the Atlantic Division of Pan Ameri- 
can Airways. 


R. A. STRANAHAN, JR. has been 
named executive vice-president of the 
Champion Spark Plug Co., Toledo. He 
was a vice-president. 


Stranahan Eames 


W. R. EAMES has been named gen- 
eral manager of the Pump Division, 
Detroit, of the Eaton Mfg. Co., Cleve- 
land. Eames was formerly chief engi- 
neer and assistant to the genera! man- 
ager of the division. 


NORMAN GECO has been appointed 
to the newly-created position of West- 
ern District sales manager for the Me- 
chanical Seal Division of Gits Bros. 
Mfg. Co., Chicago. He was field serv- 
ice engineer, Crane Packing Co., Mor- 
ton Grove, Ill. 





Mott Daisley 


F. H. MOTT has been elected ad- 
ministrative vice-president in charge 
of all Eaton Mfg. Co.’s plant opera- 
tions in Michigan. R. H. DAISLEY 
has been elected administrative vice- 
president in charge of all Eaton plants 
in Ohio, Kenosha, Wis., and London, 
Ontario. Mott was general manager 
of the Pump Division of Eaton in De- 
troit, and Daisley was formerly vice- 
president of manufacturing. 


RALPH SIEMERS has been trans- 
ferred from the Cadillac Division of 
GMC to the Allison Division in Indi- 
anapolis. He is assistant to the head 
of aircraft engine testing operations. 
He was general foreman of the engi- 
neering lab, Cadillac Motor Car Divi- 
sion, Cleveland tank plant. 


T. B. DOE, JR. has been advanced 
to the Manufacturing Division of Vick- 
ers, Inc., Detroit. He will be respon- 
sible for process engineering, tool 
control, and allied activities for all 
Vickers products being produced at the 
Detroit, Omaha, and Joplin plants. 
He was manager of aircraft products, 
Sales Division, for Vickers. 


THOMAS O. NEWBY is now a test 
engineer at the Allison Division of 
GMC in Indianapolis. He was with 
the Department of the Army, Army 
Chemical Center, Md 


GEORGE 8S. PIROUMOFF, who has 
been with Brockway Motor Co., Inc. of 
Cortland, N. Y., for the last twenty- 
five years, has retired as president of 
the company to gain, “a badly needed 

. rest.” However, Piroumoff will 
be available to the organization as a 
consultant. 


JAMES R. DAVIS has joined Fair- 
banks, Morse & Co. in Beloit, Wis. 


MAX M. ROENSCH has been named 
director of laboratory tests at Chevrolet 
Motor Division, GMC, by E. N. COLE, 
chief engineer. Roensch was associ- 
ated with Ethyl] Corp. as staff assistant 
to the associate director of research. 
He has researched engine-fuel rela- 
tionships and delivered several papers 
to SAE on the subject. Roensch was 
SAE vice-president for diesel engine 
activity in 1949. Currently he is active 
on several SAE and CRC committees. 


Roensch Potter 


D. A. POTTER, formerly chief engi- 
neer at the South Wind Division of 
Stewart-Warner Corp., Indianapolis, 
has been named to the newly-created 
position of manager of aircraft and 
military products. He will perform 
combined functions of chief engineer 
and of the general sales manager re- 
lated to aircraft heater and heat trans- 
fer equipment and military vehicle 
heater sales. 


DR. R. E. WILSON, chairman of the board, Standard Oil Co. (Indiana), 
was principal speaker at the opening luncheon of the 15th Annual Meet- 
ing of the Private Truck Council of America, Inc. (formerly the National 


Council of Private Motor Truck Owners, Inc.), last January 28. 


His sub- 


ject was: “Strategy for True Liberals.” 

HENRY ROWOLD, chairman of the Council’s Public Relations Com- 
mittee, led a session devoted to “Public Relations for Private Truck Op- 
erators,” and ROBERT CASS, assistant to the president, White Motor 
Co., Cleveland, was moderator of a panel, “Manufacturer Meets Con- 


sumer.” 


Cass was SAE’s president in 1953. 


Other SAE members on the panel were: J. J. BLACK, vice-president of 
engineering, Trailmobile, Inc., Cincinnati; C. W. ELDER, sales technician, 
Ford Motor Co., Dearborn, Mich.; J. J. ROBSON, manager, tire engineering 
and development, The Firestone Tire & Rubber Co., Akron, Ohio: R. C. 


WALLACE, executive engineer, 


Diamond T Motor Co., 


Chicago; and 


GLENN W. JOHNSON, supervisor, producer relations, motor transporta- 


tion, Bowman Dairy Co., Chicago. 


HARLAN D. FOWLER is now an 
aeronautical consultant specializing in 
the field of boundary layer control. 
Special emphasis will be on the prac- 
tical aspect of power sources, economy 
of operation, and design problems as- 
sociated with high lift, low drag, and 
stability as affected by the boundary 
layer control systems. His address is 
Alban Towers, 3700 Massachusetts 
Avenue, Washington 16, D. C. 

Fowler was previously specialist of 
aeronautical science, Department of 
the Air Force at the Wright-Patterson 
Air Force Base, Dayton, Ohio. He is 
also the author of “The Fowler Flap.” 


ELMER LATSHAW, formerly tech- 
nical engineer for ACF-Brill Motors, 
Philadelphia, is a mechanical engineer 
at the Naval Air Material Center, 
Philadelphia. 


DESLE O. H. MILLER, previously 
sales engineer with the French & 
Hecht Division, Kelsey-Hayes Wheel 
Co., Davenport, Iowa, is now sales en- 
gineer with the Chicago Rawhide Mfg 
Co., Peoria, Il. 


J. N. McHATTIE has been appointed 
technical officer to the Society of Mo- 
tor Manufacturers and Traders, Lon- 
don, England. He was technical editor 
of “Motor Trader,” Trader Publishing 
Co., Ltd., London, England. He is the 
author of two volumes of “Servicing 
Guide to British Motor Vehicles.” 


Lewis Burkhalter 


ROBERT P. LEWIS has been ap- 
pointed director of engineering and 
ROBERT R. BURKHALTER executive 
engineer of the Spicer Division of the 
Dana Corp., Toledo, Ohio. Lewis was 
executive engineer of the division, and 
Burkhalter was his assistant. Lewis 
was chairman of the SAE Axle Com- 
mittee which analyzed and investigated 
captured German, Italian, and Japan- 
ese enemy equipment. 


HENRY H. WAKELAND is now a 
project engineer for Sperry Gyroscope 
in New York. He was a research as- 
sistant at Purdue University. 


JOHN K. APPELDOORN, who has 
been a research engineer for the Stand- 
ard Oil Development Co. in Linden, 
N. J., is now head of the additives sec- 
tion in the Esso laboratories, Research 
Division. 
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CHARLES L. FLEMING, JR. has be- 
come director of the Research Division 
of the Standard Oil Development Co., 
central research and engineering af- 
filiate of the Standard Oil Co. (New 
Jersey). He was formerly associate 
director. JOHN G. McNAB, formerly 
assistant director, became associate 
director. 


A. J. LARRECQ has announced the 
change of name of Power Generators 
Ltd., Trenton, N. J. to Power Gener- 
ators Inc. Larrecq is president of the 
company 


M. C. NEUL is associated with the 
Le Tourneau-Westinghouse Co. of 
Peoria, Ill., as a layout draftsman in 
the research and development depart- 
ment. He was chief draftsman for 
the Lavers Engineering Co. of Chicago. 


DEAN E. BURLEIGH, chief adminis- 
trative engineer and VIRGIL ADAM- 
SON, administrative engineer, Beech 
Aircraft Corp., Wichita, Kansas, have 
received diamond-studded 20-year pins. 
They are among six of the oldest em- 
ployees of the 21-year-old company. 


LESTER J. HENDERSON has been 
appointed sales manager of the newly- 
created Industrial Division of The 
Weatherhead Co., Cleveland. He will 
direct selling activity for the Weather- 
head line of industrial products: 
Ermeto tube connectors, heavy-duty 
hose and reusable couplings, and per- 
manently attached hose assemblies 
used in industrial original equipment 
manufacture. Henderson was sales 
manager of the aviation department of 
Weatherhead in Euclid, Ohio. 


Henderson Schmitz 


CARL E. SCHMITZ, vice-president 
and general sales manager of the 
Crane Packing Co. of Chicago, has 
been appointed director of the Na- 
tional Conference on Industrial Hy- 
draulics for 1954. The Conference is 
sponsored by the Illinois Institute of 
Technology and the Armour Research 
Foundation and a group of technical 
societies. 


WALLACE ZELLER is now general 
manager of Scribner & Lewis, Inc., 
Bridgeton, N. J. He was president of 
South Jersey Autos, Inc., Haddonfield, 
N. J. 
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Lindbergh Says... 


Copyright photo by IAS 


Col. Charles A. Lindbergh (left) being presented with Daniel 
Guggenheim Medal by Harry F. Guggenheim 


OL. CHARLES A. LINDBERGH was awarded the 1953 Daniel Guggenheim Medal, 
jointly sponsored by ASME, IAS, and SAE, on January 25. 


In his address of acceptance, Lindbergh noted that we have successfully achieved 
a mechanistic society; but we have neglected the basic needs of man. In de- 
veloping this thesis, he said: 


“Now, at the end of the first half century of engine-driven flight, we are con- 
fronted with the stark fact that the historical significance of aircraft has been 
primarily military and destructive. Our bombs have wiped out, in minutes, an 
inheritance of life and labor which centuries created, 


“Aviation is having its greatest effect on the force-influence of nations, and 
factors of survival, while diplomatic relations are floundering in a strange new 
framework of power, time and space. . . 

“Survival has a time dimension which says that power consists of more 
than strength of arms. Short-term survival may depend on the knowledge 

of nuclear physicists and the performance of supersonic aircraft, but long- 

term survival depends alone on the character of man. 

“Our scientific, economic, and military accomplishments are rooted in the human 
quality which produces them . . . While we concentrate on the tools of economics 
and war, we must not neglect the basic means of surviving, the basic reason for 
survival, man himself. 


“What will this modern environment of ours create in the future character of 
man? Here, rather than in the atom is the power which will establish our wisdom 
and decide our fate... . 


“During decades of industrial development, western man has taken himself for 
granted while he concentrated his attention on material creations. He now wakes 
rather suddenly to find his security dependent on the machine organization he 
has built, with his civilization threatened by its products. 


“He comes to the increasing realization that he has not kept inward pace with 
his outward actions. . . . 


“We have wiped out a city with a single bomb, but how can we use this fact 
to heighten our civilization? We build aircraft by the tens of thousands in our 
factories, but what will our factories build in the character of their personnel— 
not only in our generation, but in our children’s, and their children’s? We tie all 
countries close together, put each doorstep on a universal ocean; but how are we 
to direct these accomplishments to improve the basic qualities of life?” 





New Deputy Assistant Secretary of Defense 


SAE Past President Dr. D. P. BARNARD, of 

Chicago, research coordinator for the Standard 

Oil Company (Indiana), was appointed Deputy 

Assistant Secretary of Defense (Research and 

Development) on February 1. In this position, 

he is deputy to Donald A. Quarles, Assistant 

Secretary of Defense (Research and Develop- 

ment) whose office is responsible for advising 

the Secretary of Defense on military research 

and development matters, particularly with respect to planning the 

over-all program of the military departments and integrating it with 
the strategic objectives of the Joint Chiefs of Staff. 


One of Dr. Barnard’s immediate tasks is to serve as Chairman of 
certain of the coordinating committees composed of representatives of 
the military departments, and of the Office of the Assistant Secretary. 
The coordinating committees are supported by technical advisory 
panels which are made up of civilian scientists and engineers. 


The coordinating duties of the office are conducted through 13 
committees whose scopes of interest include piloted aircraft, guided 
missiles, ordnance, medical science, tanks and amphibious vehicles, 
and others. The technical advisory panels serve the office and the 
committees in the fields of aeronautics, atomic energy, biological and 
chemical warfare, electronics, fuels and lubricants, general sciences, 
materials, medical sciences, ordnance, personnel and training and re- 
search in certain special operations. 


Dr. Barnard is on leave of absence from the Standard Oil Company 
(Indiana) during his appointment in the Department of Defense. 


ROBERT T. MILLS is now a senior 
layout draftsman with Chevrolet Motor 
Car Division of GMC. Mills was a 
project engineer for the Cadillac Motor 
Car Division, GMC. 


ROBERT A. WAGNER is with Hiller 
Helicopters, Inc., Palo Alto, Calif. He 
was formerly a chief engineer for the 
Aircraft Division of McCulloch Motors 
Corp., Los Angeles. 


Spicer Celebrates 50th Anniversary. 


RALPH E. 
CARPENTER 
(right) is shown 
passing a medal- 
lion which com- 
memorates the 
50th anniversary 
of the Spicer 
Mfg. Division of 
Dana Corp. Car- 
penter, vice- 
chairman of the 
board of Dana 
Corp. who served 
as president until 
recently, gives 
the medallion to 


J. E. MARTIN, newly elected president. 


Spicer Mfg. was founded in a 


corner of a New Jersey printing press plant to manufacture universal 


joints for automobiles and trucks. 


The Division is now a supplier of major 


components for automobiles, trucks, buses, tractors, airplanes and rail- 


road cars. 


JEAN BORDEAUX, JR. is a chem- 
ical engineer for the R. M. Hollings- 
head Corp., Camden, N. J. He was a 
research engineer for Bray Oil Co., Los 
Angeles. 


GEORGE W. PEKHAM, formerly 
with the Coca Cola Co., in charge of 
automatic control, is now with the 
Chattanooga Glass Co., Chattanooga, 
Tenn. 


LOUIS PAUL ZETYE is now with 
the Paramount Engineering Co., De- 
troit. He was previously a body layout 
draftsman for the Hudson Motor Car 
Co., Harper Plant, Detroit. 


ANTHONY F. SOLLA has joined the 
Hayes Aircraft Corp., Birmingham, 
Ala., as a designer “B’’. He was with 
Lockheed Aircraft as a designer “A”’. 


ROY E. JORGENSEN, engineering 
counsel of the National Highway Users 
Conference, has assisted the Arizona 
Highway Department and the state’s 
special Legislative Highway Study 
Committee in the development of a 
10-year state highway program. Part 
of his recommendations include annual 
reappraisal and programming of con- 
struction to meet urgent needs in logi- 
cal order of priority, based on the suffi- 
ciency rating records of the highway 
department. 


JAMES S. WALKER has been ap- 
pointed sales manager of a new divi- 
sion of General Motors Products of 
Canada, Ltd. The division has been 
formed to sell, distribute and service 
passenger coaches of General Motors 
manufacture. Walker, formerly man- 
ager of manufacturers’ sales for the 
Dominion Rubber Co., will make his 
headquarters in Oshawa. 


SAE members who were speakers at 
the February meeting of the Lubrica- 
tion Committee, Division of Marketing, 
the American Petroleum Institute: 
W. E. BETTONEY, assistant manager 
of the technical section, Petroleum 
Chemicals Division, E. I. du Pont de 
Nemours & Co., Inc., Wilmington, Del., 
“Preignition in the Modern Automo- 
bile’; VINCENT AYRES, assistant 
chief engineer, Valve Division, Eaton 
Mfg. Co., Battle Creek, Mich., ‘Valves 
and Valve Gear—the Gimmicks that 
Make a Successful Tank Train;” M. M. 
ROENSCH, director of laboratory tests, 
Research Laboratories Division, GMC, 
Detroit, “Automotive Power—Gas Tur- 
bines or Piston Engines?” 

Cc. W. GEORGI, technical director, 
research laboratories, Quaker State Oil 
Refining Corp., Buffaio, was chairman 
of the Program Committee, and H. G. 
STRINGER, lubrication engineer of 
Shell Oil Co., Detroit, was chairman 
of the Detroit Committee on Arrange- 
ments. The meeting was held in the 
Sheraton-Cadillac Hotel, Detroit. 
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ERNEST G. STOUT has received 
The Sylvanus Albert Reed Award for 
1953 from the American honorary fel- 
lows and fellows of the Institute of 
the Aeronautical Sciences. Stout is 
staff engineer in charge of hydro- 
dynamic research and development at 
Consolidated Vultee Aircraft Corp.’s 
San Diego Division. 

The Sylvanus Albert Reed Award is 
presented annually for a notable con- 
tribution to the aeronautical sciences 
resulting from experimental or the- 
oretical investigations which have had 
a beneficial influence on the develop- 
ment of practical aeronautics. Stout 
was cited for “his analytical and ex- 
perimental contributions to the design 
and development of high-speed water- 
based aircraft.” 


ELFRIED F. H. PENNEKAMP, for- 
merly a section head in the Research 
Division of the Standard Oil Develop- 
ment Co., Linden, N. J., is now on the 
staff of the company’s new Enjay Labo- 
ratories Division. He will have the re- 
sponsibility for the sales technical 
service activities in the field of the 
company’s additives. He will still be 
located at the Esso Research Center in 
Linden. 


HOWARD W. HINES, formerly a 
junior engineer at the Cessna Aircraft 
Co., Wichita, Kansas, is now drafts- 
man for the Caterpillar Tractor Co. in 
Peoria, Ill. 


CHARLES E. HEITMAN has been 
promoted to assistant general manager 
of the A. O. Smith Corp. Heitman 
was previously general manager of 
the Milwaukee Works of A. O. Smith. 


HILBERT S. RADER is now an ex- 
perimental engineer for the Allison Di- 
vision of GMC, Indianapolis. He was 
a senior project engineer at the Cad- 
illac Division of GMC, Cleveland tank 
plant. 


HERBERT ROY JAFFE is now an 
industrial designer for the American 
Safety Razor Corp., Brooklyn, N. Y. 
Previously, he was senior automobile 
style designer with GMC’s styling sec- 
tion. 


C. H. CHATFIELD has been elected 
to the 1954 board of directors of the 
Manufacturers Aircraft Association, 
Inc., New York. Chatfield is secretary 
of United Aircraft Corp., East Hartford, 
Conn. 


HARRY VIKTORSSON is director 
of research at the Motor Engine Manu- 
facturers’ Research Institute, Trond- 
heim, Norway. He was a consultant 
and sales engineer for the Swedish 
Quaker State Agency, Astrom Bros. 
Co., Inc., Stockholm, Sweden. 
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New IAS President 


J. L. ATWOOD, president, of North American 
Aviation, Inc., has been elected president of 
the Institute of the Aeronautical Sciences for 
1954. He succeeds CHARLES J. McCARTHY, 
vice-president of the United Aircraft Corp., 
Hartford, Conn., who has held the IAS office 


for the past year. 


Atwood was sponsor of 


SAE’s Aircraft Production Forums held in 
connection with the National Aero Meetings 


in October ’51 and October ’52. 


Atwood 


Other SAE members were elected vice-presidents: W. A. M. BUR- 
DEN, partner of William A. M. Burden & Co., New York; E. T. 
PRICE, president and general manager of Solar Aircraft Co., San 
Diego; E. S. THOMPSON, sales manager of General Electric Co.'s 


Aircraft Gas Turbine Division at Cincinnati. 


ELMER A. SPERRY, 


JR., vice-president of Sperry Products, Inc., Danbury, Conn., is 
treasurer and ROBERT R. DEXTER is secretary. 


SAE members who have been elected 
fellows of the Institute of the Aero- 
nautical Sciences are: MYRON G. 
BEARD, chief engineer, American Air- 
lines, Inc.; PERRY W. PRATT, chief 
engineer, Pratt & Whitney Aircraft 
Division, United Aircraft Corp.; E. C. 


Receives Air Force Medal 


WELLS, vice-president, engineering. 
Boeing Airplane Co. 

IAS fellowships are bestowed upon 
those persons who have made notable 
and valuable contributions in one of 
the aeronautical sciences or in aero- 


nautical engineering. 


JAMES H. KINDELBERGER, chairman of the board of North American 
Aviation, Inc., is shown receiving the Air Force Exceptional Service Medal from 


Harold E. Talbott, Secretary of the Air Force. 


The citation reads, in part: 


“James Howard Kindelberger distinguished himself by rendering exceptional 
service to the United States Air Force and his country for 40 years as an engi- 
neer, designer and producer of military aircraft.” 

He is also the recipient of Italy’s highest civilian award, the order “Al Merito 


Della Repubblica Italiana.” 


of aircraft production in Italy.” 


The award was given to him, 
the Italian authorities in the difficult task of developing 


“for his outstanding 
a common program 


achievements in the aeronautical field and for the friendly cooperation given to 





SAE Fathers and Sons... 


B. FRANK JONES (left) 
and BEN F. JONES were 
among SAE members at the 
National Meeting last Jan- 
uary. The elder Jones is 
chief engineer of the Auto- 
car Division, White Motor 
Co., Ardmore, Pa. His son 
is chief engineer of the 
Wheel & Brake Division, B. 
F. Goodrich Co., Troy, Ohio. 
This picture was taken out- 
side the press room of the 
Sheraton-Cadillac Hotel as 
the Joneses studied a meet- 
ing program. 


Also at the meeting were 
DONALD B. BROOKS 
(right), executive director, 
Committee on Fuels & Lu- 
bricants, Office of the Secre- 
tary of Defense, and his son, 
DONALD K. BROOKS. 
Brooks, Sr. has been an SAE 
member for 30 years. 

The younger Brooks is a 
research technician for Ford 
Motor Co., Dearborn, Mich. 


If any SAE reader knows of 
SAE Father-and-Son combi- 
nations, both of whom are 
members of the Society, your 
editors would appreciate 
hearing from you. We will 
write for photographs. In- 
formal pictures are preferred 
to individual formal por- 
traits. Your cooperation 
will be deeply appreciated— 
we don’t want to miss any 
SAE grouping. 
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JOSEPH R. JAGGER 


Joseph R. Jagger, president of Joe 
Jagger Sales Co., Toronto, Ontario, 
Canada, died in an automobile acci- 
dent last November 18. He was 47. 

Before he organized his own com- 
pany, Jagger was sales manager and 
technical advisor for the R. M. Hol- 
lingshead Co. of Canada, Ltd. in 
Toronto. His work at Hollingshead 
included calling on fleet accounts, con- 
struction companies and airplane man- 
ufacturers to give data on the applica- 
tion of lubricants, solvents, and rust 
preventatives. 

Prior to his work with Hollingshead, 
he was employed in the sales depart- 
ment of the Firestone Tire & Rubber 
Co., California. 

Besides SAE, Jagger held member- 
ship in the Toronto Rotary Club. 


CHARLES F. HERRESHOFF 


Charles Frederick Herreshoff, 77, re- 
tired automotive engineer and naval 
architect, died January 31 at his home 
in San Diego. 

Herreshoff was the designer of an 
automobile that won the American 
Automobile Association’s gold medal 
in 1910. He was also the designer of 
the Alabama and the Vim, two cham- 
pionship motor yachts. The Alabama 
was winner of the American motor- 
yacht championship in 1907, ’08 and 
709. The Vim won the New York- 
Poughkeepsie motor yacht races in ’08 
and ’09. The Iroquois won the Canada 
Cup, and the Vivian the Hudson-Fulton 
Celebration races. 


CHARLES OWEN BURGESS 


Charles Owen Burgess, technical di- 
rector of the Gray Iron Founders’ 
Society, died at his home in Cleveland, 
January 13. He would have been 52, 
January 21. 

Prior to joining the staff of the Gray 
Iron Founders’ Society in 1948, he was 
head of the industrial service depart- 
ment of the Research Division of Union 
Carbide & Carbon Corp. He held more 
than a dozen patents in the steel and 
gray iron field and was also well known 
for his technical articles on the metal- 
lurgy of iron and steel. He was near- 
ing completion of a gray iron hand- 
book for users of castings. 

Burgess was born at Little Falls, New 
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York, and was a graduate of Lehigh 
University, from which he obtained the 
degree of Metallurgical Engineer. 

He was a member of many organi- 
zations besides the SAE. They include 
the American Foundrymen’s Society, 
American Society of Testing Materials, 
American Society of Mechanical En- 
gineers, American Society of Met- 
als, American Institute of Mining 
and Metallurgical Engineers, National 
Academy of Science, American Ord- 
nance Association, and the American 
Society for Quality Control. He served 
on many committees in these and in 
other technical organizations. 

He is survived by his wife, two sons 
and a daughter, his father and brother 


J. H. BALLARD 


J. H. Ballard, retired chief technical 
engineer at Sealed Power Corp., Mus- 
kegon, Mich., died at his home in Long 
Beach, California, December 28. He 
was 67. 

Ballard became associated with the 
Sealed Power Corp. in 1929 and served 
in various capacities until his retire- 
ment in 1951. He was well known 
throughout the industry as one of the 
leading piston ring engineers. He held 
many patents and contributed greatly 
to piston ring advancement and design, 
particularly during World War II. 

Surviving are his wife and two 
daughters. 


ALFRED E. GRATER 


Alfred E. Grater, at one time sales 
engineer for the Clark Equipment Co., 
Berrien Springs, Mich., died January 
11. He would have celebrated his 
sixty-sixth birthday January 21. 

Grater had a variety of engineering 
experience with different companies. 
At Clark he was responsible for con- 
tacting the customers’ engineers about 
new design developments, as well as 
about any design changes desired or 
required on production units. The rest 
of his time was devoted to production 
and development design in the Trans- 
mission Division’s engineering depart- 
ment. 

Previously, Grater was assistant 
chief engineer of Reo Motor Car Co., 
Lansing, Mich., where he supervised 
all truck and coach design. He had 
been coach-transmission engineer on 
GMC’s trucks; assistant chief engineer 
of the Muncie Products Division, GMC; 


in charge of the gear lab, Chevrolet 
Motors, Toledo; and designer and ex- 
perimental engineer for the Warner 
Gear Co., Muncie, Ind. 

Though born in Germany, Grater 
was a citizen of the U.S. He attended 
grade school at Plymouth, Ind., and 
studied mechanical drawing from In- 
ternational Correspondence School les- 
sons. He also took extension courses 
in fabrication and treatment of steel 
from Purdue University. 


NOEL WARNER BOULEY 


Noel Warner Bouley, assistant chief 
engineer of the San Diego Division of 
Consolidated Vultee Aircraft Corp., 
died January 24 after a brief illness. 
He was 47. 

Before joining Convair in 1936, 
Bouley was in the engineering depart- 
ment of Boeing Aircraft Corp., Seattle. 
In 1943 he was appointed project engi- 
neer of Convair’s New Orleans Division, 
and became chief division engineer the 
following year. He was later trans- 
ferred to the company’s San Diego Di- 
vision as design group engineer. He 
then became project engineer, chief 
project engineer, and in 1951 assistant 
chief engineer. 

Bouley was born in Aberdeen, South 
Dakota, attended grade schools in Jef- 
ferson, Oregon, and high school in 
Everett and Olympia, Washington. In 
1933 he graduated with a B.S. degree 
from the University of Washington, 
Seattle. 

Besides the SAE, he was a member 
of the Institute of the Aeronautical 
Sciences, Optimists International, Boy 
Scouts of America, Phi Gamma Delta, 
Tau Beta Pi, Sigma Xi, and the Uni- 
versity Christian Church. 


HAROLD CLUTTERBUCK 


Harold Clutterbuck, technical officer 
to the Society of Motor Manufacturers 
and Traders, London, England, died 
October 19. He was 63. 

Clutterbuck had been with the 
SMMT since 1922 where he was con- 
tinuously in contact with the engineers 
of the Industry. He was secretary to 
many technical meetings which cover 
a wide range of technical items, in- 
cluding discussions on steels, fuels and 
lubricants. 

Previously he was a machine tool 
designer for H. W. Ward & Co., Ltd., 
Birmingham. He had entered industry 
at the age of 16 as a machine tool 
draughtsman for James Archdale & 
Co., Ltd., Birmingham. 





Personals 


continued from page 101 


GEORGE M. HOLLEY, JR., presi- 
dent of the Holley Carburetor Co., De- 
troit, and RUSSELL S. STRICKLAND, 
executive vice-president of Bower Rol- 
ler Bearing Co., Detroit, have been 
elected directors of the Manufacturers 
National Bank of Detroit. 


ROCKFORD CLUTCHES are factory, 
field and road tested to make sure 
they will stand up under the torque, 
shock load, engagement frequency 
and duration, slippage, reversal, etc., 
required by the machines in which 
they are to operate. Because of this 
exacting on-the-job application, 
down-time for clutch adjustments or 
repairs has been reduced to a mini- 
mum. Let ROCKFORD engineers 
help you get more work time from 


your machines. 


ROCKFORD CLUTCH DIVISION 


LLOYD M. CREGOR, JR. is now 
branch manager of The White Motor 
Co., San Antonio. He was in the sales 
department of The White Motor Co. 
in Houston. 


KENNETH G. MACKENZIE, vice- 
president of The Texas Development 
Co., New York, is secretary of the U. S. 
National Committee for the Fourth 
World Petroleum Congress to take 
place in Rome, Italy, June, 1955. The 
purpose of the Congress is to give 
those people engaged in the oil business 
in different parts of the world an op- 


ENGINEERING MAKES 
1T WORK... 
PRODUCTION MAKES 
IT AVAILABLE 


Send for This Handy Bulletin 


BORG. 
WARNER 


316 Catherine Street, Rockford, Illinois, U.S.A. 


portunity to exchange views regarding 
technical problems of the petroleum 
industry and to see different ap- 
proaches used in solving such prob- 
lems. Other SAE members who are 
participating are: H. G. VESPER, 
California Research Corp., San Fran- 
cisco; R. C. ALDEN, Phillips Petroleum 
Co., Bartlesville, Okla., and W. M. 
HOLADAY, Socony-Vacuum Oil Co., 
New York 


R. F. CHRISTOPHER has been ap- 
pointed to active direction of the 
newly-formed Sales Promotion-Export 
Division, Sun Electric Corp., Chicago. 
Christopher has been long active in the 
firm’s contacts with automotive manu- 
facturers. He has now fully recuper- 
ated from a serious illness, which 
forced his retirement from the position 
of director of sales promotion and ad- 
vertising about two years ago. 


GEORGE A. DELANEY has been 
elected board member of the Award 
Committee for the Standards Medal, 
given by the American Standards As- 
sociation. He is chief engineer, Pon- 


tiac Motor Division, GMC. 


i 


Delaney Nyberg 

CHRIS NYBERG has announced 
that after a brief vacation he will be 
available as a consultant on farm ma- 
chinery at 4 Pioneer Avenue, Battle 
Creek, Mich. This rounds out a life- 
time of work for Nyberg in engineering 
the manufacture of harvesting ma- 
chinery for the Oliver Corp., the Allis- 
Chalmers Mfg. Co., and the Advance- 
Rumely Co. Nyberg retired recently 
as chief engineer of Oliver Corp.’s 
Plant One in Battle Creek. He is 
currently serving on SAE’s Tractor and 
Farm Machinery Activity. 


DR. MAURICE J. DAY was one of a 
three-man team of experts from the 
Armour Research Foundation of the 
Illinois Institute of Technology that 
recently completely a two-week study 
of Hawaii’s present and potential in- 
dustries. Dr. Day is assistant director 
for program development at the Foun- 
dation. 


A. W. CHANDLER has announced 
tne change of name of the Refinery 
Mfg. Co. to Chandler Engineering Co. 
Chandler is president of the company. 


PAUL L. CAIRNS has been named 
manager of design and construction, 
The Mansfield Tire & Rubber Co, 
Mansfield, Ohio. Cairns has been 
group head of design and construction. 
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JAMES B. LIGHTBURN has been 
appointed general sales manager, After 
Market Sales Division, Purolator Prod- 
ucts, Inc., Rahway, N. J. He will 
supervise all of Purolator’s after mar- 
ket sales dealing with major oil com- 
panies, wholesalers, and jobbers. Pre- 
viously he has acted as assistant to 
the vice-president in charge of sales. 


Lightburn Clouser 


WALTER A. CLOUSER has been 
elected vice-president in charge of sales 
of Muskegon Piston Ring Co., Muske- 
gon, Mich. Clouser was manager, De- 
troit sales office, for the company. 


DONALD C. HAYS has joined the 
Lockheed Aircraft Corp., in Marietta, 
Ga., as a liaison engineer. Hays was 
formerly a senior project engineer at 
the Buick-Oldsmobile-Pontiac Assem- 
bly Division of GMC. 


GENE P. ROBERS has been ap- 
pointed sales manager of the newly- 
created Distributor Division of The 
Weatherhead Co., Cleveland. The new 
division comprises the former Auto- 
motive Standard Parts Division and 
that portion of the old Industrial Di- 
vision handling distributor accounts in 
all 48 states. Robers was previously 
sales manager of the Standard Parts 
Division. 


Robers Ellis 


R. G. ELLIS of the engineering de- 
partment, Micromatic Hone Corp., 
Detroit, has been promoted to assist- 
ant chief engineer. Ellis has been de- 
signing machine tools for 27 years. 


MICHAEL PINTO, president of 
Douglas Tool and Pioneer Engineering 
& Mfg. companies, has been elected 
president of the Michigan chapter of 
the Young Presidents’ Organization. 
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You may well be one of a select group of men intently interested 
in developing tomorrow’s jet fighters...special reconnaisance 
aircraft... jet bombers and transports. The Aircraft Division of 
Fairchild offers a genuine creative opportunity to such men. 


New concepts of flight for the jet era... as well as engineering 
advances on the world-renowned C-119 Flying Boxcar and soon-to- 
be-produced C-123 Assault Transport are coming from Fairchild. 
Diversified, stimulating assignments like these increase the inven- 
tive challenge to Fairchild’s team of qualified aerodynamicists. 

Gracious country living only minutes away from urban Balti- 
more or Washington ... paid pension plan... an excellent salary 
with paid vacations ... ideal working conditions ... generous 
health, hospitalization and life insurance ... and the many other 
benefits of a progressive company add to the pleasure of working 
with Fairchild. 

You'll be investing wisely in a secure future if you take time 
today to write to Walter Tydon, Chief Engineer, outlining your 
qualifications. Your correspondence will be kept in strict con- 


fidence, of course. 


> ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
Hiwatt Division 


HAGERSTOWN, MARYLAND 








Students Enter Industry 


JOHN WILLIAM DICKERSON (Gen- 
eral Motors Institute 53) is a junior 
design engineer in the Detroit Diesel 
Engine Division of GMC. 


LE GRAND DERBY FEELEY, JR. 
(Purdue University ’53) is an engineer 
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in the flight research department of 
Sikorsky Aircraft at Bridgeport, Conn. 


NEVILLE MITCHELL (University of 
British Columbia ’53) is a junior en- 
gineer with Industrial Engineering, 
Ltd., Vancouver, B. C. 
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Engineered by 
BORG & BECK means... 


CLUTCHES EXPERTLY DESIGNED 
AND PRECISION BUILT 
BY CLUTCH-MAKING 
SPECIALISTS! 


IBORG & BECK DIVISION 


BORG-WARNER CORPORATION 
ICHICAGO 


38, ILLINOTS 


JOHN SKUBIAK (Fenn College ’53) is 
a junior engineer in the electrical 
laboratory of the Steel & Tube Divi- 
sion of Republic Steel Co., Canton, 
Ohio. 


ROBERT C. WYKES (Bradley Uni- 
versity °53) is an aerodynamicist at 
North American Aviation, Inc., at 
Columbus, Ohio. 


JAMES L. JONES is assistant training 
director of Acme Stee! Co. in Chicago. 


ALLEN ROBERT SHAAK (Academy 
of Aeronautics ’53) is a final assembly 
mechanic at Piasecki Helicopter Corp., 
Morton, Pa. 


JAMES F. COVINGTON (University of 
Washington ’51) is a methods engi- 
neer in industrial engineering at the 
Pacific Car & Foundry Co., Renton, 
Washington. 


PENMETCHA SOMARAJU (Madras 
Institute of Technology ’53) is a trainee 
in the Central Tractor Organization, 
Government of India, at Bairagarh, 
Bhopal State, India. 


A. N. CAVE (Purdue University ’53) is 
a service Engineer at Ensign Carbu- 
retor Co., Chicago. 


KENNETH LEROY WHEELER (De- 
troit Institute of Technology ’53) is 
with the Burroughs Corp., Plymouth, 
Mich., as an electrical design engineer. 


BANSUN CHANG (University of Wis- 
consin ’53) is a research associate at 
the University of Wisconsin. 


JOHN I. MANECKE (Lawrence Insti- 
tute of Technology ’53) has joined the 
Detroit Controls Corp. Manecke is a 
research engineer. 


RICHARD A. HARSTRICK (Academy 
of Aeronautics 53) is now with the 
Colonial Airlines at LaGuardia Air- 
port, Flushing, N. Y. He is a me- 
chanics’ helper. 


TAKEO SHIBATA (University of 
Illinois *53) is a junior mechanical 
engineer, in the mechanical section, 
division of architecture, State of Cali- 
fornia. 


FRIEDRICH G. HECKERT (General 
Motors Institute ’53) is now with Adam 
Opel A. G. (General Motors’ sub- 
Sidiary) at Russelsheim-Main, Ger- 
many. 


DONALD O. PEARSON (Utah State 
University ’53) is a mechanic at Birch- 
Lytle-Green Construction Co., Baker, 
Idaho. 


GEORGE CONDRASHOFF (Stanford 
University 53) is a technical appren- 
tice with Pacific Gas & Electric Co., 
San Francisco. 
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Neat 


COE Shortcomings 
Need Prompt Attention 


Based on paper by 


F. R. NAIL 
Mack Manufacturing Co 
MONG the shortcomings of the 


COE tractor wuich have come to 
light with broader use and which 
truckers insist must be remedied are: 


1. Relatively harder riding than the 
conventional type. 

2. Higher cost of sheet metal main- 
tenance. 

3. Comparative 
powerplant. 

4. Driver discomfort due to fumes, 
engine heat, and noise. 

5. Complication and inconvenience 
of controls. 


Hard riding of the type peculiar to 
COE tractors seems to be the most 
fundamental shortcoming in respect to 
its causes, and to call for the most 
basic engineering approach in its solu- 
tion. 

Preferred methods for the allevia- 
tion of hard riding characteristics ap- 
pear to be: 


1. Modification of combination de- 
signs to permit longer wheelbases 
within same overall combination 
lengths. 

Control spring flexibilities to posi- 
tion center of oscillation at or be- 
hind rear axle. 

3. Cushioning of fifth wheel impacts. 


inaccessibility of 


N 


(Paper “Methods of Overcoming In- 
herent Disadvantages of COE” was 
presented at SAE National Transpor- 
tation Meeting, Chicago, Nov. 4, 1953. 
It is available in full in multilitho- 
graphed form from SAE Special Publi- 
cations Department. Price: 35¢ to 
members; 60¢ to nonmembers.) 


Employee Training 
Keeps Turnover Down 


VAL CRONSTEDT 


ACED with the need to expand its 
manufacturing personnel for the 
production of gas turbine engines, and 
lacking a supply of suitably trained 
people to draw upon, A. V. Roe hired 
graduates from many schools and 
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TUBELESS 
MAGNETIC 
AMPLIFIER 
DC SUPPLIES 


for Automotive 


and Aircraft Industries 


Sorensen Nobatrons Model 
MA6/15 and Model MA2850 are 
tubeless — using magnetic ampli- 
fier principles. They have plenty 
of current capacity — 100 amps at 
6 volts or 75 amps at 12 volts in 
the MA6/15 and 50 amps at 28 
volts in the MA2850. Please see 
the specs below. 

The MA6/15 is designed primarily 
as an automotive production test 
instrument for use in checking 
window motors, heaters, clocks, 
radios, headlight dimmers, igni- 
tion systems, air conditioners, cig- 
arette lighters. The MA2850 can 
be used for testing aircraft 
heaters, pitch changers, inverters, 
radar, fire control systems, etc. 
Built around tubeless circuits, 
both models are carefully engi- 
neered and built to give you years 
of trouble-free, dependable serv- 
ice, Write for information now! 


190-230, 38, 4 wire, 


Input voltage range 


60~ 
Output 28 volts DC, adjust 
able between 23 
and 36 volts 
Current 0 - 50 amperes 
Ripple 3% max RMS 


Regulation accuracy +1° against line 


and load combined 


Time constant 0.5 seconds under 
worst conditions 

Dimensions 15" wide x 25% 
high x 13° deep 


Meters are standard. 
Uap in a geen 


‘ 
‘Model MA6/15 


Input voltage range 


s 


210-250 VAC, 19 
60~ 


Output Adjustable 6 7.7 
volts DC from G- 100 
omperes 
Adjustable 12 - 15.4 
volts DC from 0-75 
amperes 

Ripple 1 max RMS 

Regulation accuracy +1% against line 


and load combined 


Time constant 0.2 seconds under 
worst conditions 

Dimensions 21" wide x 36” high 
x 15° deep 


Meters are standard. Cabinets optional. 


SORENSEN 


375 FAIRFIELD AVE., 


STAMFORD, CONN. 
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Synchro Control 
Transformer 
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Technical Data on these and other 


components is cvailable on request. 







KEARFOTT COMPONENTS INCLUDE: 


miniature 
precision components 
for high-performance 


Servo Systems 


Developed and produced by Kearfott, 
these units exemplify accomplishments of 
creative engineering teamed with produc- 
tion skill providing performance values of 
accuracy, speed of response and reliability 
unique for their size. Advanced design 
techniques are typified by the unitized 
stator and housing construction, permitting 
line-bored relationship of stator and rotor. 
This makes practical the extremely close 
concentricity tolerances apparent in im- 
proved efficiency of the Servo Motors and 
the very high accuracy of the companion 
Synchro. A very rugged structure, stable 
under extremes of environmental exposure 
is also provided. 


nforms dimension 


ally to Navy BuOrd Size Il 
(Maximum Diameter 1-1/16") 


TECHNICAL INFORMATION 


Synchro — Availoble as Control Transformer, 
Transmitter, Resolver, Differential, for 26 or 115 volt 
400 cycle operation. Maximum error tolerance is 7 
minutes of arc. The hardened pinion shaft may be used 
as a spline. Terminals for convenient installation and 
replacement are provided. Other synchros for 60 
cycle operation may be obtained. (Basic Type R500) 


Servo Motor—the Servo Motor (Basic Type 
R119) features a very high torque-to-inertia ratio 
Motor input is 3.5 watts per phase at 115 volt 400 
cycle. Available with high-impedance control winding 
for operation directly in plate circuit of an Amplifier 
Integral precision gear train can be provided. Many 
other models available including Servo Motors for 
60 cycle duty. (Basic Type R303). 


Servo Motor-Generator—the motor 
described above is available with an integral high 
performance damping generator, providing an out- 
put signal of 1/2 volt per 1000 RPM over a 5500 RPM 
speed range. (Basic Type R804) 


See us at the Radio Engineering Show, Booth 722, 
Airborne Avenue, March 22-25, Kingsbridge Ar- 
mory, Bronx, New York. 


















SINCE 1917 
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KEARFOTT COMPANY, INC., Little Falls, N. J. 


Midwest Office: 188 W. Randolph St., Chicago 1, Iill., West Coast Office: 253 N. Vinedo Ave., Pasadena, Calif. 
A GENERAL PRECISION EQUIPMENT CORPORATION SUBSIDIARY 







trained them. There are three major 
parts to this program, as follows: 


1. Familiarization course. 

2. Instruction on cutter 
methods. 

3. Administrative and 
development program. 


grinding 


supervisory 


By means of the familiarization 
course, new employees are given an 
overall appreciation of the work of the 
gas turbine division as a whole. At 
the same time, older employees are 
given a chance to see how the rest of 
the manufacturing shop operates and 
where parts belong in the finished 
product, to offset any detrimental ef- 
fect on morale due to the monotony 
of repetitive work. 

Instruction on cutter grinding meth- 
ods is a brief manufacturing course 
covering cutting tools, mathematics 
and theory. This course was essential 
because of the scarcity of qualified ap- 
plicants for all operations. 

The administrative and supervisory 
development program has four parts: 


1. An introduction into human be- 
havior. 

2. Industrial relations case history 
discussions. 


3. Lectures on industrial practices, 
and company organization and 
administration. 

4. Indoctrination in the principle 
and operation of the product. 


Thanks to the training course, em- 
ployee turnover compares favorably 
with that of the top five U. S. aircraft 


companies. From January to October 
1953, the real operating period, the 
monthly turnover rate was 2%%. 


(Paper “The Creation of an Aviation 
Engine Industry in Canada” was pre- 
sented at SAE International Produc- 
tion Meeting, Toronto, Oct. 30, 1953. 
It is available in full in multilitho- 
graphed form from SAE Special Publi- 
cations Department. Price: 35¢ to 
members, 60¢ to nonmembers.) 














Will We Go 
To European Styling? 


4 


GEORGE ROMNEY 





OUR factors will decide whether 
Americans will trade the family car 
for European styling. 


1. Americans are bigger than ever. 

2. They are travelling more. 

3. Multiple-car ownership is on the 
increase, hence the second or third 
car may differ in size and type from 
the family car. 

4. Increase in cost of operation will 
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give rise to a demand for an American- 
type small car. 


The American car of the future, 
therefore, will embody the modern 
functionalism of post-war Italian de- 
sign, without sacrifice of existing spa- 
cious comfort and convenience. (Pa- 
per “Will Americans Trade the Family 
Car for European Styling?” was pre- 
sented at SAE Detroit Section, Dec. 7, 
1953. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers.) 


CRC Reports '51-’52 Car 
Antiknock Requirements 


H. W. Best 
Leonard Raymond 
R. K. Williams 


Complete paper will appear in 1954 
SAE Transactions. 


OR comparison with previous sur- 

veys, the CRC in 1951 conducted a 
Statistical survey of the fuel antiknock 
requirements of 450 postwar passenger 
cars. This survey also included an 
investigation of new design engines 
and transmissions, and the effects of 


age and use on requirements of se- . 


lected models. This latter investiga- 
tion was continued in a 303-car survey 
in 1952. 

Results of this comprehensive pro- 
gram indicate that: 


® Octane-number requirements of 
postwar passenger cars did not 
change between 1949 and 1951. 

® As in the 1949 survey, the 1951 and 
1952 surveys showed no significant 
differences in requirement among 
cars used in the Eastern, Central, 
and West-Coast areas of the United 
States. 

® Maximum octane-number require- 
ments, measured in terms of Re- 
search octane numbers of com- 
mercial and severity reference fuels, 
for cars as a whole are within two 
octane numbers of the requirements 
measured in terms of primary ref- 
erence fuels. The differences in 
maximum requirements for individ- 
ual car makes may be considerably 
greater, however. 

® Statistical survey data in 1949 and 
1951 showed that maximum knock 
occurred most frequently in the 
speed range from 750 to 1400 rpm. 
The percentage of cars showing 
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Don’t Worry About 
Nuts In Hard-To-Get-At Places 


use 


MON DILAUND 
Welding Nuts 


THIS IS ALL YOU DO—Just insert collar of Mid- 
land Welding Nut in hole for bolt or screw, re- 
sistance weld the Nut in place, and the nut is there 
for the life of the job. Nuts can be automatically 
fed to the welder. No time wasted or trouble screw- 
ing-on nuts in hard-to-get-at places. Write for facts 


about these better connections at Jess cost. 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Ave. ¢ Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 


AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
POWER BRAKES DOOR CONTROLS 


AUTOMOBILE AND 
TRUCK FRAMES 
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Career-chance of a lifeti 


, 


DESIGN 
ENGINEERS 


for Lockheed’s expanding 


Missile Systems Division 


@ Recently formed from other Lockheed 
Engineering organizations to prepare 
for the era of automatic flight, the 
Missile Systems Division deals 
exclusively with missiles and their 
component systems. 


Its expansion is creating ‘‘ground-floor’”’ 


openings for Design Engineers ‘‘A”’ 
and “B”’ with structural or mechanical 
experience 


In addition to outstanding career 
opportunities, the Lockheed Missile 
Systems Division offers you high 
salaries commensurate with your 
experience, generous travel and moving 
allowances, and a better life for you 
and your family in Southern California. 


Address inquiries to L. R. Osgood 
Dept. SAE-¥,.3, Lockheed Missile 
Systems Division, 7701 Woodley 
Avenue, Van Nuys, California. 


LOCKHEED 


MISSILE SYSTEMS 
DIVISION 
VAN NUYS, CALIFORNIA 
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maximum requirements above 1400 
rpm increased from 22% in the 1949 
survey to 29% in the 1951 survey. 
Tank-fuel data for the 1949, 1951, 
and 1952 surveys are not directly 
comparable due to differences in car 
selection. It has been observed, 
however, that the percentage of cars 
knocking on regular grade fuel is 
consistently greater than the per- 
centage knocking on premium fuel. 
The percentage of cars found knock- 
ing by observers have been similar 
to those reported by their owners. 

® Limited data indicate that even after 
the initial 3000 miles of operation, 
maximum octane-number require- 
ment continued to increase for sev- 
eral thousand miles. 

®A comparison of the _ individual 
makes tested in the 1952 survey 
showed that from 0 to 70% had 
maximum requirements at part 
throttle. Maximum octane-number 
requirement was reported at part 
throttle in 11% of the cars tested in 
the 1951 statistical survey. 

® Maximum requirements for one 1952 
make in which a manual-shift trans- 
mission was used were approximately 
four octane numbers higher than 
for identical models using a torque- 
converter transmission. 


(Paper “Antiknock Requirements of 
Passenger Cars—1951-1952” was pre- 
sented at SAE National Fuels and 
Lubricants Meeting, Chicago, Nov. 6, 
1953. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers. Full 
paper will be published in 1954 SAE 
Transactions.) 


Maintenance Needs 
Direct Supervision 


J. C. O'BRIEN 


N 2 N 


Bloedel, Ltd 


AINTENANCE of off-highway auto- 

motive equipment used by the log- 
ging industry of British Columbia has 
a long way to go before even approach- 
ing the peak of efficiency. No single 
factor is more important in mainte- 
nance, or in any operation, than the 
direct supervision of the employees 
who are actually doing the work. 

Supervisors should be made to feel 
they are front-line management. This 
can be done by top management taking 
an active interest in the maintenance 
department and recognizing the abili- 
ties, judgment, and role the super- 


6 sa 


SPRING 
MANUALS 


... available as a set 


... specially priced 


INCLUDES: 
“Design and Application of 
Leaf Springs” 


“Design and Application of Helical 
and Spiral Springs” 


“Design and Manufacture of 
Volute Springs” 


“Design and Manufacture of 
Torsional Bar Springs” 


“Federfragen” (Spring Problems) 


“Design and Manufacture of 
Coned Disk or Belleville 
Springs” 


Price: 
$9.00 per set to SAE Members 
$18.00 per set to Non-Members 


ORDER BLANK 


Society of Automotive Engineers 
29 West 39th Street 
New York 18, N. Y. 


Please send me ————— sets of 
SP-112 (“Six Spring Manuals’). 
Remittance is enclosed. 


NAME: 
COMPANY: 
COMPANY ADDRESS: 


Please add 3% city sales 
tax for deliveries in N.Y.C. 
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visors play in company operations. 
Management people are generally 
situated far from operations and sel- 
dom, if ever, come in contact with the 
immediate supervision of maintenance. 
In the majority of cases, the only 
things that concern them are the cost 
sheets. As a result, some equipment 
has been retired too early, while some 
is so antiquated that one wonders why 
figures haven’t shown it up. (Paper 
“Problems in Off-Highway Automo- 
tive Machinery Maintenance as Ap- 
plied to Logging in British Columbia” 
was presented at SAE International 
West Coast Meeting, Vancouver, B. C., 
Aug. 17, 1953. It is available in full in 
multilithographed form from SAE Spe- 
cial Publications Department. Price: 
35¢ to members; 60¢ to nonmembers.) 


Shift From Design 
To Production Eased 


R. B. McINTYRE 
de Havill Aircraft f 1 +4 
N our experience, the key to a smooth 

transition between design and pro- 
duction is the experimental depart- 
ment. 

The department’s main function is 
to produce prototype aircraft. It also 
deals with normal mock-ups, func- 
tional mock-ups, test pieces, structural 
tests, and all special requirements and 
development work. This department 
should be as self-contained as possible, 
should be located close to the design 
department, and be directly responsi- 
ble to the chief engineer. 

Our experimental department is 
also responsible for prototype servicing 
and flying, actual flying, of course, 
being in charge of the chief test pilot, 
and flight programs under the control 
of the aerodynamic section of the en- 
gineering department. 

The experimental department is a 
kind of common meeting ground for 
design and production engineers. 
During prototype stage, we have found 
it profitable to station a group of pro- 
duction engineers right in the experi- 
mental shop, to advise on all new de- 
tails from a production angle. The 
following things can be done through 
this group: . 

1. Suggestions can be made directly 
to designers before experimental draw- 
ings are prepared, with a view to a 
certain method of manufacture mak- 
ing use of existing production equip- 
ment. 

2. The production group is able to 
draw up schedules of material, par- 
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“Cleveland, Ohio Indianapolis, 


BLE 


yo 


AND STEEL 


af 


Modern Mechanized Foundries... Quality Control 
Production... Metallurgical Research Laboratory 
... Technical Center... Engineering Facilities... 


Physical Testing and Product Development 


THE NATION’S LARGEST INDEPENDENT 
PRODUCER OF MALLEABLE AND 
PEARLITIC MALLEABLE 


Foundries Located in 


Chicago, Illinois Melrose Park, Illinois 
Sharon, Pennsylvania 


7 SUBSIDIARY == a 
Capitol Foundry Company, Phoenix, Arizona 


NATIONAL 


MALLEABLE AND STEEL 


CASTINGS ... cin 


Cleveland 6, Ohio 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsim ~ HYDRAULIC DIVISION Rockford, Illinois 


is typical of Twin Disc Clutches, 
for their wider surfaces, higher 








65-8 Ste jnuous a al ateriz ‘ more 
This Mod 3 in conuine grade friction materials, and ‘ 
press has ad ¢ 1945 — rugged construction provide ‘ ; 
ing eorvice sine at the aracteristics demande 
pA hour servit operating’ * clutch ppencarenen de ga 
= ines eac- ~rati at’s why s 
two mac ‘Ohio plant © . ,7 for hard operation. That tecoding 
j 2s, “hes - ; » nation’s lead 
Donald, unche many of the natic 
MacDo rer, it ae ) 7 . tae 
: g steel pf hi k bridge _ builders of industrial — 
in . azn thick . Twi isc Clutches 
slots 19 “s ed by standardize on Twin Disc C 
: -. oyupplie? ©. ‘ Fluid Drives. 
one tim’ sinkage is MEPL iccion and 
Powe - M od : mance Twin Disc Model E Friction Clutch (shown 
‘win pis h perfor above) is available in one-, two-, and 
Iw and su three-plate construction; sizes 14” to 42”. 
Clutch Ask for Bulletin 108-F. 


arts 


\ CLUTCHES AND/HYDRAULIC DRIVES — 
! ] S ( 


SRANCHES CLEVELAND - DALLAS + DETROIT ~- LOS AMGELES - NEWARK ~ MEW ORLEANS + SEATTLE + TULSA 





ticularly castings, forgings, and ex- 
trusions, which have long delivery 
times, thus giving the production de- 
partment an early lead. 

3. The production team is able to 
guide the experimental shop as to the 
best way of making prototype parts. 

4. The production engineer can ob- 
serve the way in which various details 
assemble. Potential production diffi- 
culties can be discussed with designers 
and drawing changes put in train. 

5. The production engineer can ar- 
range for some details to be fabricated 
in the production shops on a short 
batch basis. This lifts the load on the 
experimental shop and begins to make 
the production department aware of, 
and interested in, the new project. 
This is most likely to happen with 
those parts requiring special equip- 
ment such as presses, hammers, fur- 
naces and the like 





In all this there is the ever present 
risk of modification By smooth co- 
operation between design and produc- 
tion these risks can be reasonably well 
assessed so that production can be 
started earliest on the minimum risk 
items. 

The successful completion of struc- 
tural tests and functional mock-up 
tests are of great importance to the 
production man. As each unit passes 
test, the risk of modification drops 
considerably thus clearing many de- 
tails for production. (Paper “Produc- 
tion Engineering for the Civil Market” 
was presented at SAE International 
Production Meeting, Toronto, Oct. 30, 
1953. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers.) 





State Laws Bring 
COE Tractor to Fore 


LEWIS C. KIBBEE 


N operator may want the COE trac- 

tor to obtain more payload space 
because his freight is light and he 
needs space to approach the loading 
allowable. On the other hand, anothe1 
operator may require this type of ve- 
hicle because his lading is very heavy, 
even though he is well within the 
length limits. He wants to get more 
of the payload on the front axle to 
insure proper distribution of gross load 
in relation to the axles. 

The conventional tractor appears 
satisfactory in the field where it has 
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as much as 8 to 10 ft to be fitted to 
the semitrailer. When this space is 
smaller, as with the sleeper cab, or in 
states where the length of the single 
vehicle is unrestricted, the COE would 
seem necessary due to lack of space 
in which to fit the conventional unit. 
If the difference between semitrailer 
length and length of the overall com- 
bination is sufficient to warrant build- 
ing a body on the tractor, but 8 to 
10 ft is insufficient to make a body 
interesting, the COE comes into the 
picture again. It seems axiomatic that 
the COE should be as short as pos- 
sible to do the best job. (Paper “The 
Need for Dimensional and Operating 
Characteristics of the COE Chassis” 
was presented at SAE National Trans- 
portation Meeting, Nov. 4, 1953. It is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 35¢ to members, 
60¢ to nonmembers.) 


More Accessibility ~- 
Is COE Epuipment Need 


L. E. KASSEBAUM 


ar attack on the cost of maintain- 
ing COE units must take into con- 
sideration the number of miles between 
service operations and the hours or 
minutes required for each operation. 

For instance, if a fuel or oil filter, 
requiring inspection every 2500 miles 
or 50 times a year, were to be relocated 
so that it required one-half hour longer 
to service, just to save three hours in 
the removal of heads, and the latter 
operation would be required only twice 
a year, such a relocation would be 
impractical. 

To increase accessibility and reduce 
service some thought might be given 
to driving fans, generators, and air 
compressors on a separate accessory 
shaft, possibly from the power take- 
off. To achieve longer life, it would 
seem reasonable to pursue the devel- 
opment of magnetic drives for these 
same accessories. It would reduce the 
number of service operations. 

In our opinion the maintenance of 
COE units is no more costly than that 
of conventional equipment, but there 
is greater room for improvement in 
design. (Paper “Fleet Maintenance 
Characteristics of COE Tractors and 
Trucks” was presented at SAE National 
Transportation Meeting, Chicago, Nov. 
4, 1953. It is available in full in multi- 
lithographed form from SAE Special 
Publications Department. Price: 35¢ 
to members, 60¢ to nonmembers.) 
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S.35.WHITE REMOTE CONTROL 
_—-s« FLEXIBLE SHAFTS / 


THE PROBLEM y 


DESIGNING FOR LOWER INSTALLATION COST 


A design engineer wanted to incorporate a manually controlled trip 
odometer into an automobile speedometer assembly. When it came 
to designing the control linkage between the knob and the odometer, 
he was faced with the problem of selecting a method which would 
be economical both from the standpoint of materials and from the 
standpoint of easy installation. That’s why he chose — 


THE LOW-COST SOLUTION 


AN S.S.WHITE REMOTE CONTROL FLEXIBLE SHAFT 


The adaptability of the flexible 
shaft control allowed the speed- 
ometer to be properly positioned 
on the dashboard and the odom- 
eter reset knob to be placed where 
the user could readily operate it. 
Furthermore, the use of the shaft 


eliminated time-consuming align- 
ment problems— resulting in im- 


portant savings in assembly time 
and costs —and what is equally 
important, contributed to a de- 
sign which adequately met cus- 
tomer acceptance. 


It will pay you to investigate the 
cost-reducing possibilities of 
using S.S.White flexible shafts on 
your own remote control appli- 
cations. 


Here’s Important Design Information 


The 256-page Flexible Shaft Handbook has full details on 
how to select and apply flexible shafts. A copy will be sent 
free if you write for it direct to us on your business letterhead. 


CBG, 
ne cLhhhe INDUSTRIAL DIVISION 
DENTAL MFG. CO. Dept. J, 10 East 40th St. 
eae ee ee NEW YORK 16, N.Y. 


Western District Office * Times Building, Long Beach, California 





New Members Qualified 


These applicants qualified for ad- 
mission to the Society between Jan. 
10, 1954 and Feb. 10, 1954. Grades 
of membership are: (M) Member; (A) 
Associate; (J) Junior; (SM) Service 
Member; (FM) Foreign Member. 


Atlanta Group 
James A. DeSana (J). 


Baltimore Section 


Calvin H. Cropper (A), Earl C. 


Hoffer (J). 


Buffalo Section 


William G. Cowdin (J), 
Hall (J), Robert W. Kennedy (J), 
Ernest R. McAdoo (A), Arthur Ed- 
mund Miller (M), Carl O. Peterson 
(M), Emil J. Vodonick (M). 


Donald I. 


Canadian Section 


Joseph M. Brian (M), Thomas Bul- 
lough (J), Douglas Kirkaldy (M), 
Roderick J. McGregor (M), Edmund 
B. Niescior (J), John B. Rea (J), Ellis 
Ezra Sion (A), John D. C. Waller (J). 


Central Illinois Section 

Donald Peter Diemer (J), 
Fedor (J), John H. Hyler 
Gerald Allen Jensen (J), 
Tomasek (J). 


Joseph G. 
(M), Lt. 
Donald J. 


Chicago Section 


George Richard Armstrong (M), 
James Richard Bateman (M), Charles 
Robert Bell (M), Roger Kenneth Eric- 
son (M), Paul D. Gilson (M), William 
S. Hammel (A), James Lester Knearem 
(J), Frank Ludicky (J), William 
Walter Merryman (A), Robert O. Neff 
(J), Ralph A. Nelson (A), Matthew F. 
O’Brien (M), Robert J. Outland (J), 
Thomas Arthur Racine (J), Fred T. 
Schick (J), Ralph A. Schlarb (A), 
Domenic P. Tortorici (J). 


Cleveland Section 


Sal Frank Artino (J), William H. 
Carter (J), Alexander Boyt Clarke 
(M), William M. Day (M), Leonard E. 
Foglesong (J), Howard W. Goodknight, 
Jr. (A), Dale C. Greig (J), Earl Hobein 
(M), M. J. Hoke (M), Manfred Holder 
(J), David King (J), James L. Laws 
(J), Robert R. Markgraf (J), James 
R. McConnell (A), Peter Van De Carr 
(J), William G. Wallace (M), George 
Martin Weisenberger (A). 


a Bigger, Better WISCONSIN 


HEAVY-DUTY -4ii-(Zooled 


4-Cylinder, V-Type 
Model VG4D 


25 to 36 Horsepower 


One of the outstanding performance characteristics of this fine engine 
is its exceptionally smooth running. Among other things, this is ac- 
complished by means of accurately balanced weights, 


a ae 


Loom ahem s 13 


forged to the ah hhh 


cheeks of the crankshaft, counter-balancing reciprocating forces in the 


connecting rods and pistons. 


This engine is regularly furnished with Stellite exhaust valves and 


valve seat inserts, with positive type valve rotators — highly desirable 
for prolonging the life of valves and greatly reducing the frequency 
of valve servicing. Rotators cause a slow rotation of valve during time 
providing new positioning 
every time the valve seats, assuring uniform wear and retarding lead 


it is lifted off its seat by the camshaft, 


or carbon build-up. 


i 4 


oom An Mme. | 3 
JOB 


For equipment requiring 25 to 36 hp., specify the Wisconsin 
Heavy-Duty AIR-COOLED Model VG4D. Detailed engineering 


data gladly supplied. 


A Lk ual, 


> F> 


Or ae 


Ae ee lee ee ea tee Se eel od tat ts 
MILWAUKEE 46, WISCONSIN 


Dayton Section 


Richard L. Carmon (J), 
Helvern (M). 


James O. 


Detroit Section 

Ray M. Adsit (M), 
brecht (J), Herbert H. Alvord (M), 
William A. Armstrong (J), Ward 
James Atkinson (J), Charles R. Barnes 
(A), Raymond C. Collins (J), Robert 
Craver (J), Roger G. Crete (M), Ben- 
jamin G. Davis (M), Omer C. DeClercq 
(A), George Venner Derisley (J), John 
Eric Desmond (M), Norbert J. Ernat 
(M), C. Fred Feindt (J), Nolan Joseph 
Fugazzi (J), Thomas J. Galbreath (J), 
Donald H. Gill (A), John C. Gilmer 
(A), Hubert T. Graether (M), William 
Henry Graumlich (J), Walter J. Hagen 
(M), Howard D. Hall, Jr. (J), William 
P. Hazel (A), Cecil J. Heiden (M), 
Howard James Hildenbrand (A), Wal- 
ter Hintzen (M), Jack F. Hockman 
(J), Conrad J. Hohmann (M), R. Brian 
Honeyball (M), Douglas Hughson (M), 
William D. Innes (M), Dale Robert 
Johnson (J), Kalin S. Johnson (J), 
Melville G. Kennedy (A), Walter A. 
Kosztowny (J), Allen M. Krass (J), 
Leonard LaBuda (J), Clarence B. 
Lawrence (J), William Martin (J), 
Arthur F. Martz, Jr. (M), Edward B. 
Mazzotta (M), Hugh J. McNichol, Jr. 
(J), Robert Leo Nagel (J), Richard J. 
Nuffer (M), Earl N. Pearson (A), 
Raoul J. Pepin (A), David Walter 
Peterson (M), Michael Rasich (M), G. 
Raymond Reed (M), Fred M. Rose (J), 
Charles Robert Rutherford (J), George 
R. Ryder, Jr. (J), Edward Saarinen 
(M), James F. Sabiston (A), Richard 
W. Sinko (J), Richard Herbert Smith 
(J), Tracy W. Smith (M), A. Gil Spear, 
Jr. (M), William R. Spence (J), James 
Stewart (M), Robert C. Taylor (J), 
Don Herbert Wacker (J), Robert 
Morton Wagner (M), Fred J. Warrell 
(J), Joseph T. Wentworth (J), Harry 
T. Williams (M), George Wisniewski 
(A), Robert V. Yazejian (A). 


James F. Al- 


Hawaii Section 


James H. Davis (M), Gabriel K. M. 
Lau (A), Nicholas Serra (A). 


Indiana Section 


John S. Craig (M), 
(M), James V. Harrison (J), Kearney 
K. Kozai (J), C. A. Lindblom, Jr. (J), 
John B. Mastin (M'!, James W. Mc- 
Kinney (M), John H. Murphy (A), 
Donald Wallace (J). 


Corwin T. Geyer 


Kansas City Section 

R. L. Davis (M), Major James W. 
Kelly (A), Harold John Snyder, Jr. 
(J). 


Metropolitan Section 
Peter J. Caruso (M), George Clarke 
(J), Harold David Connelly (A), Wal- 
lace J. Franklin (M), Robert E. Helmus 
(A), James England Hulsizer (M), 
Continued on Page 114 
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Engineered 
for the 
BIG loads! 


The value of a heavy-duty truck depends on its 
ability to “stand up” under the big loads—to take 
punishment with a minimum of maintenance. 

And that’s why Hyatt Roller Bearings have long been 
the top choice of leading truck manufacturers— 


for Hyatts are engineered and built for the big loads! 





In differentials, rear wheels, pinions, transmissions, 
steering gears and other vital positions, Hyatt 
Roller Bearings are performance-proved to have 
longer life at peak efficiency—reducing costs as they 
reduce friction. If you aren’t already profiting 
through the use of Hyatts, investigate the advantages 
of Hy-Load and Rarrel Bearings for all automotive 
applications. Write to Hyatt Bearings Division, 


General Motors Corporation, Detroit, Michigan. 


WAR EF wouter ccanines 


Pe Pie) ee 
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New Members Qualified 


continued 


George H. Lowden (A), Theodore Mc- 
Gill (M), Dominick Militello (J), Percy 
E. Mizelle (J), C. W. Nichols, Jr. (M), 
Cc. J. Nuttall (M), Leo Peters (A), 
Achille Giovanni Vannucci (M), 
George E. Wilson (A). 


Mid-Continent Section 
Charlie F. Loftin, Jr. (J). 


Mid-Michigan Section 

Richard R. Bey (J), Thomas R. 
Leonard (J), E. G. Lill (M), Robert A. 
Mooney, Jr. (J), Earl W. Pierce (M), 
Arthur J. Scaife (M), Bruce W. Smith 
(J). 


Milwaukee Section 

Lionel H. Ames (J), Eric H. Dodge 
(J), John H. Fellows (J), Floyd W. 
Johnson (M), Alan R. Kishline (M), 
Donald Eugene Peterson (J), Rufus K. 
Schriber, Jr. (A). 


Mohawk-Hudson Group 


Glenn Raymond Stevens, Jr. (J), 
George E. Veen, Jr. (J). 


Montreal Section 


J. L. Andre Bachand (A), John Bain 
Stirling (J). 


New England Section 

Charles A. Caliri (A), Edward A. 
Downs (J), Edward E. Eldridge (M), 
John George Rueppel (J). 


Northern California Section 


Jules M. Barsotti (A), James E. 
Conner (M), Curtis L. Fent (M), 
Frederick Warren Ranke (A), Hollis 
R. Williams (M), Richard C. Wilson 
(J). 


Northwest Section 
Rodger E. Holmstrom (A), Lloyd J. 


Seec{y ERIE WHEELS |" 
Philadelphia Section 
John W. Brooks (M), Daniel J. 
BRAKE DRUMS | ¢)220825 28 
eee dore W. Nelson (M), Byrd F. Parmelee 


(J): Gene F. Pierson (J), Oliver A. 
Sprague (J). 


Pittsburgh Section 
Roderick S. Spindt (M). 


St. Louis Section 


Earl R. Lane (J), Charles O. Traylor 
(J), James Dennison Truesdale (J). 


ERIE MALLEABLE IRON COMPANY | 3! bic cou 


4 , é Wh 1 Division Ross W. Eskelson (M). 
Erd ERIE + PA. San Diego Section 


Carl Louis Frasher (J), A. Woodrow 
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New Members Qualified 


continued 


Grindle (M), Angelo A. Mattei (M), 


Merril M. Reeder (A). 


Southern California Section 


Harry Ewing Cornish (M), Harry 
Eugene Cotrill, Jr. (J), Stanley Groner 
(J), Carl William Hay (A), Harry N. 
Hill (J), Elmer D. King (J), Charles 
George Knapp (J), V. H. Knowles (A), 
Bavard H. Lalande, Jr. (J), Richard 
D. Livingston, Jr. (J), Leon Louis 
Lyons (J), Manabi Matoba (A), Ray- 
mon M. Miller (J), Robert J. Petersen 
(M), David Alexander Philipp (J), 
Charles R. Richards (J), Anthony 
Scotch (J), Henry DeWain Spieker- 
man (M), Eugene Thomas Sullivan 
(J), A. Armond Tolomeo (A). 


Southern New England Section 


Robert Lovejoy Beattie (J), Donald 
L. Brown, Jr. (M), Harold W. Dean 
(A), Calvin D. Holbert (J), Donald 
Charles Marr (J), John W. Morse (M), 
Richard W. Rupert (J). 


Texas Section 

Robert C. Breckur (J), Charles J. 
Kam (A), George Edward Lange (M), 
Lt. Willard G. Palm (A), Paul E. Petty 
(J), Edward J. Roseler (M), Bob C. 
Wright (M). 


Texas Gulf Coast Section 
Andrew E. Kennedy (A). 


Twin City Section 


Richard K. Barton (A), William C. 
Canby (A), M. J. McCarty (M)., Robert 
L. McMillan (M), Frank S. Morgan 
(M), David J. Wisehart (M), Rahland 
C. Zinn (M). 


Washington Section 

Benson E. Gammon (M), William 
Robert Harwood, Jr. (J), Milton M. 
Slawsky (M), Donald M. Thompson 
(M), Rover Lawrence Tilley (M). 


Western Michigan Section 


Albert J. Christopher 
C. Martin (M). 


(J), William 


Wichita Section 
Jchn H. Creighton (A). 


Outside Section Territory 


Marshall C. Armstrong (M), Harvey 
D. Carbiener (M), W. J. Derksen (M), 
Shih-Chien Kao (J), John Joseph 
Martin (J), B. H. McMillan (M), Ken- 
neth Oliver Robinson (M), G. J. Shaw 
(M). 


Foreign 

Julius Liebel (M), Germany; Hashim 
M. Sanduk (J), Iraq; Richard Stent 
(M), New Zealand; Jyotindra Man- 
harlal Vakil (J), India. 
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#28430 Motor Driven Hydraulic Pump 
Patent Pending 


C+/\ HIGH PRESSURE, MOTOR DRIVEN 


HYDRAULIC PUMP... 


A completely ADEL engineered unit now in production 
for a current aircraft application. 


... requires 25% less amperage and effects a 
weight reduction of over 30%. 


SPECIFICATIONS 


1 RATED CAPACITY: 0.5 gpm. 
2 RATED PRESSURE: 3000 psi. 
3 PROOF PRESSURE: 3750 psi. 
4 DUTY CYCLE: Per requirements. 
5 AMBIENT TEMP. RANGE: —75°F to + 160°F. 
6 AMBIENT ALTITUDE: Sea level to 60,000 ft. 
7 FLUID: Aircraft hydraulic fluid, MIL-0-5606. 


8 ELECTRIC MOTOR 
ELECTRICAL RATING: 200 VAC — 400 cycles—3 phase. 
RADIO NOISE: Per requirements. 
CURRENT DRAIN: 9 amperes max. at rated 
pressure and voltage. 30 amperes max. 
inrush with locked rotor. 


9 WEIGHT: 9.50 Ibs. 


ADEL DESIGNS AND 
MANUFACTURES AIRCRAFT 
EQUIPMENT IN THE 
FOLLOWING MAJOR 
CATEGORIES: Hydraulic 
and Pneumatic Control 
Equipment; Heater, Anti-icing 
and Fuel System Equipment; 
Engine Accessories and 
Line Supports. 


For complete engineering 
specifications and counsel address: 
ADEL DIVISION, GENERAL METALS 

CORPORATION, 10783 Van Owen 
Street, Burbank, California 


CALIF. * HUNTINGTON 





Applications Received 


The applications for membership 
received between Jan. 10, 1954 and 
Feb. 10, 1954 are listed below. 


Baltimore Section 
Robert Frick Cecce, John E. Traise. 


Buffalo Section 
Howard J. Heindell. 


Canadian Section 


Edward Adams, Samuel F. Bacher, 
William F. Beattie, Michael Franklin 
Bederaux-Cayne, Robert M. Campbell, 
John Mervin Cochrane, Frank Edward 
Doran, Ernest W. Bartle, Ernest Arthur 
Clifton, J. Gordon Couper, John C. 
McMurdie, Geoffrey Haddon Roost, A 
Leigh Taylor. 


Tung-Sol Flashers provide the same positive, dependable action in 


summer heat, or winter cold, with negligible power consumption. 


Year Round 


6 


St 


Central Illinois Section 


Ernest C. Davis, Ronald E. Dennis, 
Duane Elwyn Evans, Dean D. King, 
William Franklin Lindeman, Richard 
Glenn Warner. 


Cincinnati Section 


Bruno W. Bruckmann, J. D. Graham. 


Chicago Section 


Charles E. Allderdice, Jr., Robert L. 
Bester, George Boswinkle, Don E. 
Elliott, Leonard C. Ganderton, Ray- 
mond F. Gramberg, Joseph Lencki, 
Sidney G. Olling, Phillip E. Owen, 
Joseph Vincent Pizzillo, Richard K. 
Reese, Charles H. Skuza, Raymond H. 
Snyder, Mrs. Willow E. Wilcox, Field- 
ing W. Wohrer. 


Cleveland Section 


Duane A. Burgeson, Alan Arnold 
David, Myron R. Day, Richard H. 
Gardner, John J. Goodill, Carroll P. 
Krupp, Edward O. Meisner, Thomas 
A. Robertson, Carl Stefancin, John E. 
M. Taylor, John Brooks Theurer, John 
A. Walko. 


Dayton Section 


Frank M. Barnhill, John Robert 
Caldwell, William E. Few, John B. Mc- 
Kee. 


Detroit Section 


Charles S. Ashbrook, Jr., T. J. Ault, 
Andrew Beresik, Fred Birkendahl, 
Howard E. Blood, Jr., Edgar W. Cald- 
well, William K. Campbell, Harry L. 
Clark, Arthur A. Conrad, Jr., Edward 
James Paul Cunningham, James R. 
David, Tad John Derengowski, Donald 
C. Dickinson, Raymond S. Embree, Ed- 
ward Fischer, Glen R. Fitzgerald, 
James Frank Forster, Albert E. Good- 
win, Gordon W. Jacobson, James 
Clinton Jones, Wade Carl Karash, 
James Stuart Kawsky, John R. Kell- 
ner, Charles A. Kelly, Theodore R. 
Kermou, Alger G. Koepfgen, Robert 
V. Kumpula, Lyndell Irving Lewis, 
Fred A. MacArthur, Robert D. Marcy, 
Richard J. McHugh, Adam Mike Miller, 
Arthur Miller, John Modell, Jr., Her- 
bert K. Morales, Frederick Wendell 
Phillips, John M. Roop, Galdino Sal- 
vador, Francis A. Sciabica, Thomas 
Scott, Robert E. Sechrest, Karl M. 
Sims, W. Maynard Smith, Sam Snider- 


Tung-Sol makes All-Glass Sealed Beam 
Lamps, Miniature Lamps, Signal Flash- 
ers, Picture Tubes, Radio, TV and Spe- 


man, George R. Squibb, Glen E. Spade, 
Jr., Noel Edward Stasel, Richard A. 
Teague, John W. Tenhundfeld, Paul 
Albert Tracht, Donald Philip Walker, 
Ting-Ming Wang, Joel A. Warren, 
John Edward Webster, William Winn, 
Jr., Stephen A. Zdan. 


cial Purpose Electron Tubes and Semi- 
conductor Products. 
TUNG-SOL ELECTRIC INC. 
Newark 4, N. J. 
Sales Offices: Atlanta, Chi- 
cago, Columbus, Culver City 
(Los Angeles), Dallas, Den- 


ver, Detroit, Newark, Phila- 
delphia, Seattle 


Hawaii Section 


Harry K. Sproull. 
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Applications Received 


continued 


Indiana Section 


Harold Keith Johnson, Robert David 
Morrison. 


Kansas City Section 


R. H. Beymer, Isaac Herbert Hoover, 
Charles J. Middleton, Arnold R. Peter- 
son. 


Metropolitan Section 


Andrew R. Barr, Alexander Bloch, 
Harry V. Chioffe, Thomas Harrison 
Dooley, Thomas C. Fetterman, Theo- 
dore Richard Gondert, John Medwin, 
H. E. Moerman, Clayton S. Myers, 
Joseph A. Orsino, Everett C. Post, Ted 
Powell, Robert Simmons Richardson, 
Horace M. Skinner, Howard S. Stevens. 


Mid-Continent Section 
Charles J. Smith. 


Mid-Michigan Section 


Joseph B. Depman, James R. Lane, 
Jr., Robert P. Rohde, David P. Smith, 
Gerhard W. Sood, Thomas K. Tama- 
shiro, Harvey Bertrum Wilgus. 


Milwaukee Section 


Elmer Alfred Eigenberger, Edgar J. 
Justus, John C. McAlvay, Howard J. 
Pike. 


Mohawk-Hudson Group 
Robert T. Doty. 


Montreal Section 


Donald F. Currie, Gerald L. Lack- 
man, Lt.-Col. Anthony Miller. 


Northern California Section 


Jack V. Harris, Bert G. Johnston, 
Vaughn R. Smith. 


New England Section 
William Williard Hart, William S. 
Lewis, Dixon Benjamin Sawin. 


Northwest Section 


Stanley U. Cutler, Jr., R. M. Peterson 


Oregon Section 
S. L. Jackson. 


Philadelphia Section 


John A. Jackson, Jr., H. Warren 
Jacobs, William Ibsen, Jr. 


St. Louis Section 
James B. Davis. 


Salt Lake Group 
Glen R. Bradford. 
Continued on Page 119 
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CARBON 
GRAPHITE 


SPECIALTI 


Get this helpful booklet! In addition to de- 


tails on Stackpole products, 


this 44-page 


Booklet 40A includes helpful engineering 
discussions on the physical and electrical 
properties of carbon and graphite. Copy sent 


free on letterhead request. 


@ GRAPHITE TUBE 
ANODES 


BATTERY CARBONS 
GROUND RODS 


NON-WELDING 
ELECTRICAL CONTACTS 


VOLTAGE REGULATOR 
DISCS (carbon piles) 


WATER HEATER and 
PASTEURIZATION 
ELECTRODES 


BEARINGS 
WELDING RODS 


WELDING PLATES 
and PASTE 


@ RESISTANCE WELDING 
and BRAZING TIPS 


CHEMICAL CARBON 
and GRAPHITE 
(Plain or Treated) 


CARBON RODS FOR 
SALT BATH RECTIFICATION 


TROLLEY SHOES 

SEAL RINGS 

FRICTION SEGMENTS 
CLUTCH RINGS 

BRAZING FURNACE BOATS 


ELECTRIC FURNACE 
HEATING ELEMENTS 


MOLDS and DIES 


CONTINUOUS 
CASTING DIES 


STACKPOLE CARBON COMPANY 


St. Marys, Pa. 


ITAA ULL eh PbS 





ice 


the 
fourth 
dimension 


of 


business 





Here, at the Scintilla Division of Bendix, the word SERVICE is much more than SCINTILLA 
the name of a department. It is a vitally important part of our over-all opera- 
tions. Together with Research, Engineering and Manufacturing—Service might DIVISION 
well be termed the fourth dimension of our business 

lo implement this policy of following through to see that every customer gets OF 


the tull performance built into each product, the Scintilla Division has a world- 


wide service organization backed up by factory-trained service men strategically e 
located to meet service emergencies Bendix 
AVIA 


Service data, covering installation, operation and repairs as well as adequate TION CORPORATION 


distribution of parts, makes up a complete service program 
Just another reason why the name Bendix has become “The Most Trusted SIDNEY, NEW YORK 


Name in Ignition.” 


Low and high tension ignition systems for piston, jet, turbo-jet engines and rocket 


Cendir seinen motors . . . ignition analyzers . . . radio shielding harness and noise filters . . . 


switches . . . booster coils . . . electrical connectors. 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California e Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin 
Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan e¢ 512 West Avenue, Jenkintown, Pennsylvania e 582 Market Street, San Francisco 4, California 
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Applications Received 


continued 


San Diego Section 

I. Dagan, Robert D. Henschel, Rod- 
ney Allan Hidde, E. S. Oppenheimer, 
Floyd Frank Rechlin, Fred H. Rohr, 
Jr., Robert Alvin Wedgewood. 


Southern California Section 

George R. Aldrich, John F. Beach, 
Arthur Laudy Burton, Herman L. 
Coplen, Jr., Sam Hanks, Irving F. 
Littman, Alexander B. Magnus, Jr., 
Dan McCann, Charles W. Pickens, 
Thomas J. Rollins, Richard W. Sell- 
wood, McKinley W. Thompson, Jr., 
Burl S. Watson, Jr. 


Southern New England Section 


Frank C. Codola, Frederick R. 
Schollhammer, Benjamin Arron 
Schranze, Robert Hedges White, 
Thorton Grant Woodwell. 


Syracuse Section 
Carl A. Benscoter. 


Texas Section 

R. C. Howren, William W. Hurtt, 
Marvin G. Starr. 
Twin City Section 


Robert Donald Atkins, 
Jacobs, Latier O. Nelson. 


Ernest E. 


Texas Gulf Coast Section 
Hiram P. Talley. 


Virginia Section 
Frank T. Richards, Jr. 


Washington Section 


Edson L. Barlow, Jr., William How- 
ard Dunham, Charles Pierpont Hoff- 
mann, Jr., Donald H. Tsai. 


Wichita Section 
A. S. Odevseff. 


Williamsport Group 
J. D. Irons, George E. Mallinckrodt. 


Outside of Section Territory 


Frederick H. Beelby, Alfred Dennis 
Cole, John J. Dorwin, Adolf von Euw, 
Lewis M. Hough, James H. Kress, W. 
Curtis Miller, Frank Wilson Quiggin, 
Harvey William Ritchie, William G. 
Slater, Carl Spangenberg, Kenneth E. 
Tibbits, William J. Vachout, Thomas 
A. White, Ralph Langdon Young. 


Foreign 


Jorge Acosta, Colombia, S.A.; Necati 
Anameric, Turkey; Hans Heinrich, 
Germany; Nils Ake Jonson, Sweden: 
Itsuo Kagehira, Japan; Shiv Nath 
Koshal, India; Colin John Prebble, 
England; Bronock Albert Reid, Trin- 
idad. 
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Automatic Transportation Co., Division of Yale & 
Towne Mfg. Co., Chicago, Ill., are the builders of 
this electro-hydraulic truck. A HYDRECO Gear Type 
Pump provides the power, a HYDRECO Valve the 
control, for raising the forks and tilting the mast. 


eae 
p 
ie 


Pressure compensated wear 
plates maintain a fixed clear- 
ance between wear plates 
and geor faces reyardiess of 
pressure. This feature in 
HYDRECO Pumps and Motors 
minimizes oil slippage and 
power loss...volumetric ef- 
ficiency and mechanical effi- 
ciency remain high! 


It is significant that more and more design 
engineers turn to HYDRECO Components 
for the sound answer to the problem of “the 
right” 1000 to 1500 psi hydraulic circuit for 
any kind of mobile equipment, machine 
tools or special machinery. This preference 
stems from three obvious advantages: 1. 
Simple, easily serviced Four Bolt design in 
Pumps and Motors; 2. Hollow Plunger Valves 
for smooth finger-tip control; 3. Definite 
economies in first cost and maintenance. Thus 
HYDRECO Oil Power finds favor with the 
engineer, the operator AND the man who 
pays the bills. 

Write for special brochures on HYDRECO 

Pumps, Motors, Valves and Cylinders today! 


HYDRECO DIVISION 


THE NEW YORK AIR BRAKE COMPANY 


TTOTEAST 222nd STREETe CLEVELAND 17+OHIO 





Let Bundyweld help you 
profit from the automotive 
air conditioning boom! 


BUNDYWELD IS BETTER TUBING 


« , 
S| fe? O/ fen e 

= G \t & + 4 NOTE the exclusive 

: NAY Bundy-developed 
beveled edges, which 
afford asmoother joint, 

. ‘ absence of bead and 

Bundyweld starts as continuously rolled passed through a fur- Bundyweld, double- Ja SIZES UP ioc. diana Gir On 
a single strip of twice around later nace. Copper coating walled and brazed Y 


: ” 
copper-coated steel. ally into a tube of fuses with steel. through 360° of / TO %”" O.D. leakage. 
Then it’s... uniform thickness, and Result... wall contact. 
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For 20 years—the leading tubing in the automotive and refrigeration industries, 
Bundyweld is ideally suited for new application which includes both fields 


Automotive air-conditioning sales climb daily. 
Experts see the sale of 500,000 air-conditioned 
cars a year just around the corner. The boom is 
under way. 


Naturally, you’re drawing a bead on this new 
business. And one good way of getting your share 
is to offer a reliable, trouble-free air-conditioning 
system. One way to be sure that system will be 
reliable is to specify Bundyweld Tubing —as 
famed in the refrigeration industry as it is in the 
automotive industry. 


For instance, did you know that Bundyweld’s 
ability to tame escape-minded refrigerants has 
made it the standard of the refrigeration industry 
for over twenty years? Did you know that the 


LL SL Te * 


refrigeration industry uses about 1,000,000 feet 
of Bundyweld daily for its compressors, con- 
densers, evaporators, connector lines, and other 
refrigeration tubing parts? 


Of course, we back up the world’s most depend- 
able small-diameter tubing with unexcelled fabri- 
cation facilities and a staff of expert engineering 
specialists—plus custom packaging of your orders; 
prompt, on-schedule deliveries and the bulldog- 
like tenacity of working with you until any 
tubing problem is cracked. Call, write, or wire 
for information or for help with your air-con- 
ditioning problem. 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


BUNDYWELD TUBING. 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tubing Distributors and Representatives: Bridgeport, Conn.: Korhumel Steel & Aluminum Co., 117 E. Washington St. . Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 
Binney St. © Chath 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bidg. © Chicago 32, Ii: Lapham-Hickey Co., 3333 W. 47th Place e Elizabeth New Jersey: 
A. B. Murray Co., Inc., Post Office Box 476 @ Los Angeles 58, Calif.: Tubesales, 5400 Alcoa Ave. © Philadelphia 3, Penn.: Rutan & Co.,1717 Sansom St. Sen Francisco 10, 
Coalif.: Pacific Metals Co., Ltd., 3100 19th St. @ Seattle 4, Wash: Eagle Metals Co., 4755 First Ave., South © Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 181 Fleet St East, 

Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. P : : ° 
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CARBIDE METAL 


STANDARD TOOLS AND BLANKS 


eer Need cutting tools in a hurry? Just name the standard styles 
GET THE NEW | and carbide grades desired . .. get prompt shipment from a 
| distributor’s stock near you, or from the Carmet plant. 
CARMET | Our line of carbide ‘‘standards” is complete. It covers 90% 
Ammer ; . : 
is oe of all single-point operations. Carmet Standard Tools come 
CATALOG io ready to use... easy to modify for special purposes, by 
grinding. Style C, illustrated, is designed particularly for 
conversion into various shapes for numerous applications. 
Other standard Carmet styles also are immediately avail- 
all Carmet grades, and on Carmet blanks, 
. re gg able from local stocks. 
tools, die sections, punches, draw die in- 
serts, etc.; also special preforming to order. Order Carmet Tools and Blanks for better, faster, cheaper 
@ Write for gone eahy cutting. There is a grade to take care of every need. Write 
ADDRESS DEPT. SA-51 the Allegheny Ludlum Steel Corporation, Carmet Division, 
Wanda and Jarvis Avenues, Detroit 20, Michigan. 


Just out... 32 well- 
illustrated pages, 


| 
containing data on bi Sid 


wad 4662 


For complete MODERN Tooling, call 


Allegheny Lt Ludlum ws 
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This Thompson "Engineered Steering’’ development is a good example of 
Thompson cooperation with the automotive industry for more than 50 years. 


723" and 4= PLACE WINNERS 


OF WORLDS TOUGHEST ROAD RACE 


were Lincolns, equipped with Thompson Front Suspension Ball Joints 


N fact, 7 Lincolns were 

in the list of the 10 prize 
winners in the recent 
annual Mexican Pan- 
American stock car race 
and all were equipped 
with Thompson Front 
Suspension Ball Joints. 


This severest automotive 

test in the world... 1,912 

miles over every type of 

roadway ... has proved 

beyond the shadow of a 

doubt that Thompson’s 

famous Front Suspension Ball Joints provide the easiest 
handling and steering control in automotive history. 


In addition, Thompson's ball joints reduce lubrication 
points from 12 to 4... eliminate front end suspension 
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bind . . . create new space for wider modern engine 
design . . . and increase service life many times over. 


Thompson’s front suspension ball joints, used suc- 
cessfully on Lincolns for the past two years, are now 
found on the latest Mercury and Ford models. 


If you have a steering problem you'd like to talk over 
with Thompson’s skilled and experienced engineers, 
just write, phone or wire Thompson Products, Inc., 
Michigan Plant, 7881 Conant Avenue, Detroit 11, 
Michigan. 


You can count on 


Thompson Products 


MICHIGAN PLANT 


DETROIT eo FRUITPORT e PORTLAND 





o 


Ca 4 to MERCURY 


Mash 
Studebaker 


Our Engine Bearings | DODGE 
are specified as 


original equipment R S , 


by the leading 


Continental 


O 


names in motordom 
because they have 3 FALK INTERNATIONAL bq 


consistently 

contributed to better 

performance Willlys 
for more than a 

quarter century. 


e. | HERCULES 


DETROIT ALUMINUM & BRASS CORPORATION 


DETROIT 11, MICHIGAN 
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FIRST IN PRODUCT DEVELOPMENT —You can meet your 
fast-changing aircraft plumbing requirements easily and quickly 
by calling on Aeroquip’s outstanding research and engineering 
facilities. Aeroquip’s top notch engineering team starts with 
your basic problem . . . then designs, tests and produces the 
products that provide the solution. 


FIRST IN QUALITY — Aeroquip maintains uniformly high quality 
standards with an exacting system of quality control. Component 
materials, workmanship and finished products are constantly checked 
with precisely accurate inspection equipment ... your assurance 
that Aeroquip products will perform with maximum efficiency. 


FIRST IN SERVICE —The Aeroquip plant in Jack- 
son, Michigan, and the Aero-Coupling plant in 
Burbank, California, offer two dependable sources 
for Aeroquip products and service. Both are stra- 
tegically located to serve aircraft industrial centers 
quickly, conveniently, and completely. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 
(A Subsidiary of Aeroquip Corporation) 
Manufacturers of Aeroquip Flexible Hose Lines with detachable, reusable Fittings; Self-Sealing Couplings; Brazed Aluminum Elbows 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD @ AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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You Get Many Benefits 


ONE OF A SERIES 


by Specify 


Tie MICKERS, Hydraulics 


Undivided Responsibility 


From the time the surgeon grasps the 
scalpel until the last stitch closes the 
incision, he alone has complete re- 
sponsibility for the success of the 
.and often the life of 


the patient. Because of the surgeon’s 


operation . 


specialized knowledge, no patient 
would think of having it otherwise. 

Undivided responsibility is impor- 
tant in hydraulics, too. This is a 
significant benefit you derive from 
specifying Vickers Hydraulics. Since 
1921, Vickers has accumulated a great 
store of specialized knowledge in hy- 
draulics ...and the line of equip- 
ment is so complete that Vickers is 


in position to take UNDIVIDED 


RESPONSIBILITY. There is no risk 
of incompatability of equipment and 
Vickers Application Engineers know 
how to combine components for opti-, 
mum operation. 

This is another of the many bene- 
fits you receive when you specify 
Vickers Hydraulics. 


VICKERS Incorporated 
DIVISION OF THE SPERRY CORPORATION' 
1440 OAKMAN BLVD. e DETROIT 32, MICH 


A pplication Engineering Offices: ATLANTA 
CHICAGO = (Metropolitan) . CINCINNATI 
CLEVELAND « DETROIT « HOUSTON 
LOS ANGELES (Metropolitan) «© NEW YORK 
(Metropolitan) « PHILADELPHIA « PITTSBURGH 
ROCHESTER « ROCKFORD « SEATTLE ¢ TULSA 
WASHINGTON ¢ WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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PUROLATOR 
a 


FULL-FLOW 
atts 
LUBE 
HYDRAULIC 
AIR : 


Preferred by more 


ORIGINAL EQUIPMENT MANUFACTURERS 
than any other make— 


Next time the question of filtration comes up, here’s 
something worth remembering— 


The majority of America’s best known builders of internal 
combustion equipment choose Purolator* filters. In most : 
instances, their choice is based on results of their own ps 
: . : : Do you have a problem 
impartial tests. Purolator filters—inch for inch, and pound in filtration ? 
for pound—give finer, more dependable filtration at opti- ae 
flow rates Purolator maintains the world’s 
mum ; largest specialized filter research 


Quickest way to get acquainted with the almost one and engineering laboratories. 
Your filter problems—small or 


:, . 
thousand different types of Purolator filters is to send for letuliclare: ahseen welodent.at 
the catalogs. Use the coupon! Purolator’s Engineering Depart- 


*Reg. U.S. Pat. Off 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch O1Aces: Chicago, Detroit, Los Angeles Purolator Products, Inc. 
Rahway, N. J. 
Send the following 
Purolator Catalogs 


Industrial C] Aviation _] Automotive 


STO ee we | om on 


Worlos “ll Tee Company 


Address. 
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ISA ee he ea ba 
add up to Longer Axle Life, 

Rugged Dependability, 

Minimum Shop Time, Lower 


PCr sit berm rely 








More than two million 
Eaton Axles in trucks today. 


system provides positive lubrication to all moving - A i © fm 
axle parts at slowest vehicle speeds. Extra heavy 
construction eliminates the possibility of distortion PS hitehe 
or misalignment under full loads. Practical, down-to- 


earth design makes maintenance quick, easy, eco- 
; nomical. Simple shifting makes it easy for drivers to 
use all available gear ratios. The right ratio for every 
road and load condition; gives extra maneuverability, 


Eaton’s planetary gearing distrib- 
utes pressure and wear over a number of small gears, 


resulting in lower unit stress. Forced-flow oiling 








positive control at all times. The result of these Axle Division 
Eaton features is long, trouble-free axle life, greatest EATON MANUFACTURING COMPANY 
possible vehicle utility at lowest possible cost. CLEVELAND, OHIO 


nN) 
iy) 
‘PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts « Jet 
Engine Parts « Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater Defroster Units * Snap Rings 
Springtitese Spring Washers * Cold Drawn Steel* Stampings* Leaf and Coil Springs» Dynamatic Drives, Brakes, Dynamometers 
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i YS 
ry 
Smartly styled wheels 


for smartly styled cars 











Modern cars are so well designed that first sight registers only an image of the 
car’s beauty as a whole. Seldom are you conscious of any individual part. But when 
the car has those rich, sleek-looking wheels by Kelsey-Hayes, you know at once 


that here is wheel design that contributes more than the usual smartness. 


Styled for distinction, wheels by Kelsey-Hayes are masterpieces in design and 
engineering. Such achievements have earned leadership for Kelsey-Hayes through 


45 years of wheel bujlding. Kelsey-Hayes Wheel Company, Detroit 42, Mich. 


KELSEY « HAYES 


World’s Largest Producer of Passenger Car Wheels 
WHEELS @ BRAKES © HUBS © BRAKE DRUMS ¢ SPECIAL PARTS FOR ALL INDUSTRY 
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HEADQUARTERS FOR PRODUCTS TO 


130 


Vibration 
testing 


made 
easier 


Electronic component 
under test at Eclipse- 
Pioneer division of 
Bendix Aviation Corpo- 
ration. 


with the help of MB equipment like this 


o you have to vibration-test your product to 
D meet military specifications? Want to apply 
shake-testing to improve product design or to con- 
trol quality? If so, do what many leading companies 
have done — enlist the help of MB. 

First, you get the right equipment. MB offers a 
complete line of vibration exciters from 10 pounds 
force all the way to the largest developed today — 
10,000 pounds! All are quality built to stand up and 
do the job right to specifications. Electromagnetic 
in operation, they’re easily and quickly adjusted 
for force and frequency. And, second, you get the 
benefit of MB’s wide experience in applying this 
relatively new and valuable technique for product 
improvement. 

Among the well known companies working with 
MB products, Bendix Aviation Corporation’s 
Eclipse-Pioneer division is outstandingly equipped 
with several MB Vibration Exciters. The photograph 
shows one—MB Model C-25, rated at 2500 pounds 


Bulletins you'll welcome 


How to calibrate vibration pickups to 
2000 cps— Bulletin C-11-7 reviews the 
subject comprehensively. Bulletin 1-VE-7 
tells all about MB Vibration Exciters. 
Write for them. 


INDUCE VIBRATION...TO MEASURE 


of force — vibrating an electronic component to in- 
sure dependability under severest conditions. Such 
testing can uncover, in minutes, trouble that might 
take months to develop. 


VIBRATION PICKUP ANOTHER USEFUL TESTING TOOL 


When you want to detect vibration and determine its 
nature, you'll want an MB Vibration Pickup. While the 
pickup detects even slightest vibratory motion, it was 
built for grueling service as well. Model 122 withstands 
temperatures up to 500°F. 
r - Control panels for all 
MB shakers, as in the 
photo above, can be fur- 
nished with MB Vibra- 
tion Meter for use with 
pickup. This meter gives 
direct velocity, acceler- 
ation and amplitudes of 
the picked-up vibration. 


MANUFACTURING COMPANY, Inc. 
1060 State Street, New Haven 11, Conn, 


IT...TO ISOLATE 


IT 
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tryst ys Steel 


it elehie He 


anyway 


Meee, cuts costs for you! 


CLAD METAL 


CORPORATION 


CARNEGIE, 


PENNSYLVANIA 


You don’t need an electronic computer to prove the 
economy of SuVeneer Clad Metal. You can easily figure 
your fabrication profits from this money-saving fact: a 
given thickness of copper-on-steel costs less than solid 
copper. Specify SuVeneer Clad Metal wherever you must 
have a copper (or brass) surface—get the inner strength 
of steel as a performance bonus. Write for design data and 
application counsel, today! 





The crankshaft in the modern V-8 engine requires the ultimate in 
forging technique. Today's high compression engines, with continually 
increasing horsepower, further emphasize the importance of forging quality. 

Wyman-Gordon technical know-how assures quality essential for 
maximum physical properties, uniform machinability and balance control 

. crankshaft forging specialists since the introduction of the internal 
combustion engine. 


NAWANE GORDON . 


Sepia. 1883 
FORGINGS OF EU MAgissioseszto eee 
WORCESTER, MASSACHUSETIS 
HARVEY, JLLINO!S =: DETROJT, Meio. 


~aerncpmnntianeete 
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OVER THE RUGGED |= ™% ‘tucks travel 


more miles with 


ROCKY MOUNTAINS = “0 


(and everywhere else in the U.S.A.) 


‘ 


than with ony other 
AIR BRAKES 


Probably the best way to learn the reasons for 
this outstanding record of acceptance would 
be to ask the scores of individual truck oper- 
ators and manufacturers who make it possible. 
Some of these individuals would undoubtedly 
cite their long association of over 25 years’ 
experience with Bendix-Westinghouse Air 
Brake Equipment. Others might dwell on the 
prompt aid and assistance provided by 
Bendix-Westinghouse sales and service repre- 
sentatives. Many would mention the money- 
saving Bendix-Westinghouse factory recondi- 
tioning program and nation-wide distributor 
organization. But regardless of whatever else 
might be mentioned, it’s a safe bet you'd find 
one basic reason shared by all—Bendix- 
Westinghouse Air Brakes deliver more miles 
of satisfactory performance at lower cost than 
any other air brake on the market! Why not 
keep it in mind next time you specify brakes? 


*¢ Lg : + 













THE WORLD'S MOST TRIED AND TRUSTED 


AIR BRAKES 


oy 





Dealers hand us orchids all the time 
... about our car radio! 


Here’s a quote from one who operates in 5-different territories! 
“We have found these Bendix* radios give exceptional performance. We are particularly 


pleased with the low maintenance cost and trouble free operation.” 


QUALITY CONTROL—An almost endless stream of production is a 
constant help in keeping the cost of these sets in line. But added to 

that are the quality controls that make this the outstanding auto radio in its field. 
Behind it stands more precise electronic experience than in any othez set 


you can buy. Made by Bendix . . . the name that millions trust. 


“Bendix Radio 


DIVISION OF BENDIX AVIATION CORPORATION 


*Reg. U. S. Pat. Off. 


BALTIMORE 4, MARYLAND 14940 MICHIGAN AVE., DEARBORN. MICH. 
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eT 
AD Foote Geap ae 
LF 


alata 7.) 
+I ot TYP Ta 


and 


BrapD Foote GEAR WORKS, INC. 


1309 South Cicero Avenue « Cicero 50, Illinois 
Bishop 2-1070 *« Olympic 2-7700 « TWX: CIC-2856-U 


| AMERICAN GEAR & MFG. CO. « PITTSBURGH GEAR COMPANY 
subsidiaries Phone: Lemont 920 Phone: SPaulding 1-4600 
' Lemont, Illinois Pittsburgh 25, Pennsylvania 
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Parts that put new “starts” 
yO 
o£ 
injets (§— — 


s a 




























For 14 major 
components of the 

first mass-produced 
self-contained starter 
ever built into large jets, 
Bendix Aviation looks 
to Lycoming 

for precision production. 


a 





Good news for new-born jets! This typewriter-size 
Bendix Aviation self-starter is built-in . . . develops 340 


horsepower in just 3) seconds . . . enables a jet’s main 











engine turbine to reach take-off speed in a matter of seconds 
after the pilot hits the starter. No more precious minutes lost 


while ground crews bring up mobile auxiliary starting power! 


For 14 of the rugged, dependable, precision-machined 
parts that make up this self-starter for jets . . . 
Eclipse-Pioneer Division of BENDIX AVIATION CORPORATION 


looks to Lycoming. 







Do you need precision parts . . . or any other of the diversified 





services listed with our signature? Lycoming’s wealth of 






Aircraft Engines 
; Industrial and Tank Engines 
space . . . and 6,000-plus machine tools stand ready to serve Engine Overhaul 
Generating Units 


creative engineering ability . . . 242 million square feet of floor 







you. Whatever your problem . . . look to Lycoming! 





Turbine Engineering and Research 
Engineering Design and Development 
Hardened and Ground Precision Parts 






, Just off the press! “Tue Lycominc Story”. . . 40 interesting, Conse eed Machine Pat 
¢ illustrated pages showing many ways Lycoming is ready to Comslots Anssnchilies 






en help you. Write for it on your letterhead. Heat-Treating and Plating 
. ; Steel Fabrication 
Castings 


Boilers 









FOR RESEARCH + FOR PRECISION PRODUCTION 


e 
a Lycom i ng 
a a, 
DIVISION OF (Aveo ) STRATFORD, CONN, 
\ ees Manufacturing plants in Stratford, Conn., and Williamsport, Pa 
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OLD WAY :Two inserted-plug type wrist pin locks hold wrist pin 
in place. 3 operations involved: costly machining, pressing in 
place, post-assembly machining. Costly maintenance problem— 
resulting from end plugs hammering loose. 


Titan Chain Saws, Inc., Seattle, 
Washington, uses 2 Waldes Truare 
Rings to replace old-style inserted- 
plug type wrist pin locks in their Titan 
Use of Waldes Truarc 
Retaining Rings eliminates 2 press 


OLD WAY 
Cost of 2 end plugs 


chain saws. 
fit end plugs. Machining of plugs, 
pressing in place, finish machining— 
no longer required. Truarc way holds gneiss 
rejections to a minimum. Unit effi- 
ciency is greatly increased. 
Redesign with Truarc Rings and 
you, too, will cut costs. Wherever you Saving per Unit 


use machined shoulders, bolts, snap 


USE OF 2 WALDES TRUARC RINGS 


PERMITTED THESE SAVINGS PER UNIT: 


Cost of pressing in and machining { = 


Cost of grooving piston } 
Cost of 2 Truarc Rings j * 


Sle diewo 3 Oe 


TRUARC WAY TwoTruarc Inverted Retaining Rings (Series 5008) 
hold wrist pin in place, Truarc Rings snap into grooves easily 
cut in piston, provide positive lock . . . practically eliminate 
maintenance costs. Quick assembly, disassembly. 


rings, cotter pins, there’s a Waldes 
Truarc Retaining Ring designed to 
do a better job of holding parts 
together. 

Waldes Truarc Rings are precision- 
$ .169 engineered .... quick and easy to 
assemble and disassemble. Always 
circular to give a never-failing grip. 
They can be used over and over again. 

Find out what Waldes Truarc Re- 
taining Rings can do for you. Send 
your blueprints to Waldes Truarc 
engineers for individual attention, 


without obligation. 





For precision internal grooving and undercutting. . . 


SEND FOR NEW CATALOG > 


WALDES | 


=», TRUARL 


REG 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, 


S PAT OFF 


U.S. PATENTS; 2.302.947; 2.362.948: 2.416.652: 2.420.921; 2.428.341; 2.439.765: 2.441.646 
2.463.380; 2.463.383; 2.487.602: 2.467.603; 2.491.306; 2.509.081 AND OTHER PATENTS PENDING 
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NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
2.455.165; 


Visit the Truarc Exhibit 
at the 1.R.E. Show, 


Waldes Truarc Internal Grooving Tool. Booth 746. March 22-25 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 


Please send me the new Waldes Truarc Retaining Ring 
catalog. 


(Please print) 
III scccsnnscnssccesceerishseniotiintesilanppienksibaaiinian 
Title 
Company 
Business Address 
City 


Zone State 


Fe | 
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IF YOUR PRODUCT 
a 


eo od 


1 ila 


There’s only one best hydraulic pump for any job—and it’s 
PESCO! On thousands of hydraulic applications with capacities 
up to 60 gpm and pressures to 3000 psi, PESCO Pressure Loaded 
PUMPS have proved to be the one best answer to continuous 
gar epee a ee lili: ital DEPENDABLE PERFORMANCE 
en your requirement calls for dependable hydraulic per- 
formance with life-long peak efficiency, you'll want PESCO. CONTINUOUS NEW PUMP EFFICIENCY 
And when your problem involves hydraulic power, you'll want AUTOMATIC ADJUSTMENT FOR WEAR 
to make use of the outstanding PESCO Hydraulic Engineering e 
Service—with specialists in YOUR hydraulic problems. It’s LESS UNIT SPACE REQUIRED 
yours without obligation—simply call or write the Home Office, LOWEST LIFETIME COST 
Bedford, Ohio. 
Call or write the Home Office, Bedford, 
—-—_———__ Ohio for full information on these out- 
Jn see,> standing PESCO PRODUCTS 
; «, * / HYDRAULIC PUMPS + POWER-PACKAGES 
- HyYDRAULIC Motors + ELECTRIC MOTORS 
CONTROLS AND VALVES 


PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 
PRODUCTS DIVISION BORG-WARNER CORPORATION 


2 | 24700 NORTH MILES ROAD ° BEDFORD, OHIO 
+ oe / 
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ee 


YOU can’t expect the engine in your product 
to deliver maximum power to the wheels — 
unless the drive line is specifically suited to 


the operating characteristics of your product. 


MECHANICS Roller Bearing UNIVERSAL 
JOINTS and PROPELLER SHAFTS are 
factory, field and road tested for torque, 
overload, shock, angle, alignment, balance, 


speed changes, reversals and stamina. 


Regardless of the type and size of your 


MECHANICS makes joints and 


product, 
propeller shafts that will meet its power 


transmission needs exactly. 


Whatever your drive line problem may be, 
MECHANICS engineers are prepared with 
the experience and facilities to help solve it. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner * 2022 Harrison Ave., Rockford, Ill. 


MECHANICS 


Ue 


| UNIVERSAL JOINTS | 


For Cars + Trucks + Tractors « Farm Implements + Road Machinery - 


Nets time a) s 
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2. Laboratory and service tests of Parker 3. Fluid and temperature tests check 4. Precision molding by exclusive, 
compounds determine tensile strength compound resistance to oils, fuels and automatically controlled methods 
and maximum compression set; then make chemicals at high and low temperatures... assures close-tolerance fits. Parker has 
sure these rated characteristics are held. assuring the long life of Parker O-rings. molds for every standard O-ring size. 
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ual O-ring samples 


Prove by comparison tests 


how Parker O-rings 


seal better and last longer 


1. For trouble-free, leakproof sealing, you can depend on 
Parker O-rings. They are precision molded of superior compounds 
that have been developed as the result of thousands of tests. When 
you ask about Parker O-rings, we check your specifications to 
determine which of our O-rings is exactly right for your specific 
application. Then, we invite you to make your own comparison 
tests of Parker O-rings with any other make. Here are some of the 
reasons why you'll find that Parker O-rings seal better and last longer: 


5. Get complete data in Catalog 
No. 5100. Ask your Parker represent- 
ative or mail the coupon for a copy. 
Then, compare actual sample O-rings. 
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THE PARKER 
APPLIANCE COMPANY 
Section 504-M 

17325 Euclid Avenue 
Cleveland 12, Ohio 


Please send me the follow- 
ing information: Mest 
RE 
[-] O-ring catalog No. 5100 
[[] Custom-molded rubber catalog 

No. 5201A1 


(J Information about these other specific 
Parker products 


cee A alse cectinsimeecaion AO acetate 
COMPANY___ 
ADDRESS 


CITY. STATE 


> 

. 

7 

. 
. 

. 
7: 
“ 
. 
. 
e 
s 
J 
. 
. 
7. 
. 
e 
7 
. 
. 
» 
. 
. 
° 
. 
° 

. 
. 
. 


6. What other Parker products for /y- RUBBER PRODUCTS DIVISION 


draulicand fluid systems interest you? Triple- The Parker Appliance Company 
lok flare fittings? Ferulok flareless fittings? 17325 Euclid Ave., Cleveland 12, Ohio 


New directional control valves? Any others? 1538 South Eastern Ave., Los Angeles, Cal. 


Hydraulic and fluid 
system components 


Po rker 





Radiator shaking machines are another 
Young pioneering development. Inset 
shows a machine used early in the Com- 
pany's history. Modern Young vibration 
machines have assisted in the develop- 
ment of the strongest radiator structure 
known. 


Daily poundings from rough, broken terrain, high speeds, big loads, and high and low tempera- 
tures are a few of the stresses and strains Young Radiators must withstand. Young Radiators have 
been designed to take “in their stride” such torsional stress and sudden shifts of mass. These 
unusually rugged, high-strength Radiators were developed, in part, from Young laboratory shaking 
machines capable of duplicating the most rigorous conditions imaginab,e. Test Radiators filled 
with wate:, and pressure-capped at 8-10 psi, are vibrated up to 1600 cycles per minute! From such 
tests have come Young-engineered vibration control mountings, restraining core side baffles, corner 
web reinforcing and many other stiffening structures that add extra life to the unit. Write today 
for further details on Young Radiators for improved heat transfer; there is no obligation. 


Heat Transfer Products for Automo- Heating, Cooling, Air Conditioning 
tive, Agricultural, Industrial, Gas Products for Home and Industry. 
and Diesel Engine Application. 


YOUNG RADIATOR COMPANY DEPT. 114-C, RACINE, WISCONSIN e PLANTS AT RACINE, WIS. AND MATTOON, ILL. 


“*HC"’ Cooling and 
Cooling Coils Condensing Units 


Shell and Tube Automotive and Unit Convector “YAC" Air Heating and 


Heat Exchangers Industrial Radiators Heaters Radiators Conditioners 
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Here's why BOWER straight 
roller bearings can carry maximum 
loads—with less maintenance! 


The important design features of Bower straight 
roller bearings shown on this page are just a few 
of the reasons why these bearings will operate 
efficiently and economically in your product. Con- 
sider these facts, too. Bower straight roller bear- 
ings incorporate highest quality materials and 
workmanship. They have proved themselves capa- 
ble of aes up day in and day out hder 
maximum loads—with little or no maintenance. 


A COMPLETE LINE OF 
TAPERED, STRAIGHT AND 
JOURNAL ROLLER 
BEARINGS FOR EVERY 
FIELD OF TRANSPORTATION 
AND INDUSTRY 
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In fact, this is the reason why Bower straight roller 
bearings are used extensively by leading manu- 
facturers in such fields as automotive, earthmoving, 
farm equipment and machine tool. 


Let a Bower engineer give you full details of the 
complete Bower line. Call him in while your 
product is still in the blueprint stage. 


BOWER ROLLER BEARING COMPANY « DETROIT 14, MICHIGAN 





YOU'RE ON THE BALL WHEN YOU 


Keep your eye on RUBATEX 


earrin COSTS IS MUSIC TO THE AUTOMOTIVE ENGINEER’S 


> 
For air that protects 
—vuse Rubatex! If you have a gasketing, cushioning or sealing application — investigate the cost-saving 
advantages of Rubatex first. For further information, write for our latest catalog, 


Dept. SAE-3., Great American Industries, Inc., Rubatex Division, Bedford, Virginia. 


ALSO MANUFACTURERS OF VINYL SHEETS 
i T HN s Gt any eT 
| Os Ran DPR ‘ 
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Pleated, Surface-Type Cartridges That Meet or Exceed 
Engine Manufacturers’ Specifications for Full Flow! 


Unsurpassed in performance... built by the originators 


of Engineered Filtration, with years of “know how” in 
meeting original equipment schedules and maximum 
production economies. WIX Filters and exclusive WIX 
POROSITE Filtrants come to the automotive industry 
tested, proved and approved for all of your Full Flow 
Filter applications. Get the facts . . . write today. 


TRADEMARK 


OIL FILTERS CCARTRIDGES 
AUTOMOTIVE ¢ INDUSTRIAL © RAILROAD 


WIX CORPORATION -: GASTONIA - N-C:- 


WIX ACCESSORIES CORP. LTD., TORONTO, ONT., CAN. 


SAE JOURNAL, MARCH, 1954 





NEW PROTECTIVE COATING CHEMICAL FOR ALUMINUM 


ALODIZING 


Alodizing with “Alodine,’* a new technique in the 
protective coating of aluminum, was made available for 
production-scale use in 1946. Since that time Alodizing 
has largely supplanted the more elaborate, costly and 
time-consuming anodic treatments in the aircraft and 
other industries. 


Continuous and successful industrial use has clearly 
demonstrated the simplicity and economy of the Alodiz- 
ing process as well as the effectiveness of the “Alodine” 
amorphous coatings, particularly as a base for paint. In 
fact, the paint-bond that Alodized aluminum provides has 
been found to be superior to that possible with chromic 
acid anodizing. 


The corrosion-resistance of unpainted aluminum Alo- 
dized with “Alodine” Nos. 100 or 300 is excellent, easily 
meeting the requirements of Specification MIL-C-5541. 
However, a need for protection of unpainted aluminum, 
even better than that obtained with chromic acid ano- 
dizing, has long been recognized. 


NEW IMPROVED “ALODINE” DEVELOPED 
By ACP RESEARCH CHEMISTS 


Several years of intensive research have now led to a 
new type of “Alodine,” designated as “Alodine” No. 
1200. This new protective coating chemical forms an 
amorphous mixed metallic oxide coating of low dielectric 
resistance that provides unusually high corrosion-resist- 
ance for unpainted aluminum. In addition, it forms an 
excellent paint bond that approaches closely the high 
quality obtained with the earlier types of “Alodine.” 

After having been tested for conformance with Specifi- 
cation MIL-C-5541, “Alodine” No. 1200 is now about 
to go into production. 


PROCESS DETAILS 


“Alodine” No. 120} is the only essential chemical 
needed to prepare the coating bath and the final rinse 
bath. One of its unique features is thax it can be used in 
tanks in an .mmersion process, or, in a multi-stage power 
washer in a spray process, or, with a slight adjustment 
of pH, with brush or portable spray equipment in a 
manual process. This means that even where the simple 
production equipment is not available, or where touching 
up of damaged coatings previously Alodized or anodized 
is required, excellent protection and paint bonding can 
still be obtained with practically no equipment. 
*"'Alodine” Trade Mark 
Reg. U. S. Pat. Off. 


All three methods of application easily meet the re- 
quirements of Specification MIL-C-5541. 


Process sequence for all three methods of application 
is the same as for other standard grades of “Alodine” 
such as Nos. 100, 300, and 600, viz.: 1. Pre-cleaning. 
2. Rinsing. 3. Alodizing. 4. Rinsing. 5. Acidulated rins- 
ing. 6. Drying. 


Coating time in an immersion process ranges from 2 
to 8 minutes and in a mechanized spray process is about 
30 seconds. “Alodine” No. 1200 baths are operated at 
room temperatures (70° to 100°F.) and heating is 
required only if the bath has gotten cold after a “down” 


period. 


RECOMMENDED USES FOR “ALODINE” 


No. 1200 


“Alodine” No. 1200 is specifically recommended for 
coating wrought products that are not to be painted or 
are to be only partially painted; and for coating casting 
and forging alloys whether or not these are to be painted. 
“Alodine” Nos. 100 and 300 are still recommended for 
coating wrought products such as venetian blind slats, 
awnings, etc., that are invariably painted. 


RESULTS OF TENSILE TESTS 


a 


EXPOSURE REQUIREMENTS OF MIL-C-5541 
CHROMIC pe 
ACID passes 
ANODIZING fails 
fails 
BRUSH passes 
“ALODINE” passes 


No. 1200 passes 
passes 


DIP passes 


**ALODINE"” eae 
No. 1200 pap 
passes 
passes 
fails 
fails 
fails 


DIP 
““ALODINE" 
No. 100 


passes 
fails 
fails 
fails 


CONVENTIONAL 
CHROMATE 
TREATMENT 


AMERICAN CHEMICAL PAINT COMPANY 


CHEMICALS 


PROCESSES 


Detroit, Michigan 


General Offices: Ambler, Penna. 


Niles, California Windsor, Ontario 


SAE JOURNAL, MARCH, 1954 





Bronze on steel— 
plain, ball or diamond 
Tate (-vali-teMelam lal lal: et 1-(-) 


Formed oil grooves, — . E s 
holes where desired 4 3 é hl hae Relais 
OTTO Al mal tte Es 


Thin wall with no j ; Standard or special 
sacrifice in strength q E seams 


A great range of lengths and 
ITT ie Mekal tel) (-) 


Get bearing performance at bushing cost. Save material, 
time and labor with Federal-Mogul bimetal rolled split bush- 
ings. Quality production in large volume runs for hundreds of 
uses can mean savings in your application. 


FEDERAL-MOGUL CORPORATION, 11035 Shoemaker, DETROIT 13, MICHIGAN 


Also available in tin-base or 
lead-base babbitt on steel. 


Sleeve bearings in all designs and sizes; cast bronze bushings; bimetal 
rolled bushings; rolled split bushings; washers, spacer tubes, precision 
bronze parts and bronze bars. 
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You can design light weight, longer life, and 
economy into your products by including 
N-A-X HIGH-TENSILE in your plans. 


It is 50% stronger than mild steel. 

It is considerably more resistant to corrosion. 
It has greater paint adhesion with less under- 
coat corrosion. 

It has high fatigue life with great toughness. 
It has greater resistance to abrasion or wear. 
It is readily and easily welded by any process. 


It polishes to a high lustre at minimum cost. 


And with all these physical advantages over 
mild carbon steel—it can be cold formed as 


readily into the most difficult shaped stamping. 


Sound like something for you? Ask for full 
facts and think of N-A-X HIGH-TENSILE when 


you re-design. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division Ecorse, Detroit 29, Michigan 


eo 


NAX 


Dea tee te 


SAE JOURNAL, MARCH, 1954 





What 


do you know 


about Dana? 


Charles A. Dana 


The Dana Corporation comprises a group of industries that is widely diversified in lines 
of manufacture. Its principal service is to those companies producing passenger cars, 
trucks, buses and tractors, and other self-propelled vehicles, for civilian and military use. 
Many Dana products are used in the aircraft industry, and as components in a wide 
range of machinery and appliances. 


The Dana Corporation had its founding in the Spicer Corporation in 1904. This company 
was formed by Clarence W. Spicer, inventor of the first commercially-produced 
automotive universal joint. Spicer Joints now are used as standard equipment on a 
majority of the world's automotive vehicles. Today the Dana Corporation produces 

in its 10 modern domestic plants, and associated plants in Canada, Great Britain and 
France, the following products: transmissions, universal joints, propeller shafts, 
Brown-Lipe and Auburn clutches, forgings, axles, stampings, Spicer Brown-Lipe gear 
boxes, Parish frames, torque converters, power take-offs, power take-off joints, rail car 
drives, railway generator drives, aircraft gears, and welded tubing. 





THIS IS SPICER IN FORT WAYNE, INDIANA 


The Salisbury Axle Division of Dana 
Corporation is devoted exclusively 
to the manufacture of the Spicer 
Salisbury Axle, widely used in auto- 
mobiles, taxicabs, and light trucks 


For nearly 50 years, 
“SPICER SALISBURY” 


has meant quel axles 


The Spicer Salisbury Axle for passenger car and light 
commercial use is engineered for long, quiet life. It offers 
these special features: 


RIGIDITY —The special Spicer design and construction 
maintain accurate alignment of gears and bearings 
under ail speeds and loads. Result: quiet axles! 


LUBRICATION— Scientifically developed control of oil 
circulation provides a constant, correctly proportioned 
flow to all gears and bearings for effective lubrication 
and cooling. Result: quiet axles! 


RUGGEDNESS—Sturdily constructed to withstand the 
high speeds and extremes of punishment which are com- 
mon in modern automotive vehicle operation. Result: 


quiet axles! 


SPICER MANUFACTURING DIVISION 


of Dana Corporation . Toledo 1, Ohio 2 2 50 YEARS OF 


Way 


han ENGINEERING 


TRANSMISSIONS e« UNIVERSAL JOINTS « PROPELLER SHAFTS «+ BROWN-LIPE 
4 AUBURN CLUTCHES *« FORGINGS ¢« AXLES « STAMPINGS « SPICER 
BROWN.-LIPE GEAR BOXES © PARISH FRAMES © TORQUE CONVERTERS « 
POWER TAKE-OFFS « POWER TAKE-OFF JOINTS « RAIL CAR DRIVES 
RAILWAY GENERATOR DRIVES © AIRCRAFT GEARS « WELDED TUBING 


MANUFACTURING 





~? 
j 


a MARVEL-SCHEBLER 


The confidence you place in a product depends on 
its quality, under actual operating conditions. 
Through the years, Marvel-Schebler has accumulated 
a wealth of experience in carbureter 
applications for many different types and 
sizes of industrial engines. This 
experience pays off in long life, dependable 
service, and efficient operation. 
It’s your assurance of quality in all 

products that bear the name . . 


Marvel-Schebler! 

More than 600 factory service outlets 
at your disposal, assuring you proper 
carbureter service and replace- 

ment parts. Factory-trained 
specialists available for 

service in the field. 


m MARVEL-SCHEBLER Products Division 


emg, BORG-WARNER CORPORATION - DECATUR, ILLINOIS 
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waconen— ThE GHEAILOl 


Latest model of the famed Douglas DC-6, the DC-6B 

represents the ultimate in this series of great, four-engine air 

transports. It was the DC-6B which flew 5700 miles from 

Los Angeles to Paris last May in 20 hours to complete 

the longest non-stop flight ever made by a commercial airliner. 
The superior performance of this airplane under all | 
conditions and its acceptance by the flying public have 


established it as an outstanding profit-maker. SERIES 


“Queen of the Fleet” on these leading airlines of the world is the famous Douglas DC-6 or DC-6B 


AA Argentine * *AIGLE AZUR French * ALITALIA Italian * AMERICAN U.S. * ANA Australian * BCPA Australian New Zealand « BRANIFF U.S. 
CMA Mexicon * *CGTA-AA French * CONTINENTAL U.S. « CPAL Canadian » DELTA-C&S U.S. « *EASTERN U.S. * FLYING TIGER U.S. 
JAL Japanese * KLM Netherlands « LAI Italian * *LAN Chilean « NATIONAL U.S. » “NORTH AMERICAN U.S. * NORTHWEST U.S. * PAL Philippine 
PANAGRA U.S. « PAN AMERICAN U.S. « SABENA Belgian * SAS Danish Norwegian Swedish * SLICK U.S. » SWISSAIR Swiss 
TAI French « UAT French * UNITED U.S. » WESTERN U. S *Soon 


TWICE AS MANY PEOPLE FLY 





NY ed ili 


! 
i 
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AIRLINERS EVER BUILT! 


Already 88 of these new turbo-compound sky giants have been 

ordered by the airlines. This brings to a total of 476 the number 

of DC-6, DC-6B and DC-7 airplanes delivered by Douglas 

or under construction. So aerodynamically clean... so powerful 
— is the DC-7 that it is the only commercial airliner making 

scheduled non-stop flights both ways across the United States. It is 


designed for maximum operating profits and to bring 


SERIES the air traveler comforts never possible before. NN 


These airlines are flying or have ordered 
the luxurious new Douglas DC-7 
AMERICAN AIRLINES + DELTA-C&S AIR LINES 
EASTERN AIR LINES + NATIONAL AIRLINES 


PAN AMERICAN AIRWAYS + PANAGRA 
UNITED AIR LINES 


DOUGLAS AS ALL OTHER AIRPLANES COMBINED 


Mi al 


fl 


| 
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RALPH KRESS, Exec. V.P. & G. M. of Dart Truck Co., has created a heavy-duty truck of new design, powering it with a Waukesha Super Duty Six 


NEW CESIBN sos weave vor 


Tiipcntes this Dert 30-tonner is this 


POWERED BY Waukesha 6-WAKR Butane Super Duty Six: 


6%" x 6%2"’, 1197 cu. in. displ., 290 hp at 1800 rpm 


Utilizing the full power of its Waukesha 6-WAKR Butane 
Engine for driving—the newly designed 30-ton Dart 35-SA 
End-Dump Truck is most unusual. All auxiliaries, including the 
cooling system, are driven by a smaller engine, a Waukesha 
195-GKU. Mounting the engines amidships (centered between 
the wheels), and the wagon-type front axle, both exclusively 
Dart, give many advantages. Waukesha power means pay- 
load performance plus economy. 


yoor-Duily Sir: Soniet 


@ 6-WAK—Gasoline Engine UP TO 352 MAXIMUM HORSEPOWER 
\ 6-WAKR—Butane Engine Standard «r Counterbalanced Crankshafts 
available. Consult Waukesha on permissible 
@ 6-WAKDB—Diesel Engine speeds for your service. 
@ 6-WAKDBS—Supercharged Diesel Engine SEND FOR BULLETINS 
WAUKESHA MOTOR COMPANY WAUKESHA, WISCONSIN 


NEW YORK TULSA LOS ANGELES 237 
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Theyre pouring horsepo wer into sinaller packages 


Stallions of industry, harnessed to pull a mighty load. . . that’s horsepower 
in a V-type engine. With this unique design, more power is concentrated 
in less space .. . put to work with greater efficiency. Almost 40 years ago 
Campbell, Wyant and Cannon poured its first V-shaped cylinder block 

— helped give heart to this now famous power plant. Since then advances 
have been many, with CWC sparking the way — building more V-type 
cylinder blocks than any other independent contract foundry. 

Teaming its long experience with a constant search for the new and better. 
CWC gives V-type engine builders cylinder blocks that possess 

finest physical properties ... that lengthen engine life, step-up engine 
performance. Next time you think of castings ... think of CWC. 

Learn what a difference the right casting can mean to your product. 


CAMPBELL, WYANT AND CANNON 
FOUNDRY COMPANY 


Muskegon, Michigan 





MILLIONS 
OF HOURS 
AHEAD! 


Equal performance at one-fourth the weight! 


NEW AiRESEARCH OIL COOLER SAVES SEVENTY POUNDS OVER EARLY TYPE 


AiResearch designed and produced 
the first lightweight heat transfer units 
for aircraft in 1939. Leadership in this 
field has been maintained by more 
than a half million hours of research 
and development, and by unparalleled 
experience — 500,000 units produced 
and almost three hundred million 
operating hours. 


The unrelenting effort to reduce 
weight and size and to improve per- 
formance continues. One result: this 
new oil cooler which weighs only 
22.5 lbs. It is seventy pounds lighter 
than original units of equal capacity. 

AiResearch manufactures oil 
coolers which range from a capacity 
of below 100 BTU’s to many thousand 


BTU’s per minute. These units — and 
all other AiResearch heat exchangers 
— excel in efficiency in relation to size 
and weight. 

If you have a heat transfer problem 
which requires high performance 
and efficiency from a small, light- 
weight unit, consult our engineering- 
manufacturing team. 


AiResearch Manutacturing Company 
A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA * PHOENIX, ARIZONA 
Designer and manufacturer of aircraft equipment in these major categories 


; a . e 
ELECTRONIC 


ELECTRIC 
ACTUATORS 


CABIN 
SUPERCHARGERS GAS 
TURBINES 


AIR TURBINE 
REFRIGERATION 


HEAT TRANSFER 
EQUIPMENT 


PNEUMATIC 
POWER UNITS 


TEMPERATURE 
CONTROLS 


CABIN 


CONTROLS PRESSURE CONTROLS 
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Decision... a .... DETROIT 


Result... 
Better Ride 


These automotive engineers have arrived at a “smooth riding” 
decision by specifying “DETROIT” Ball and Trunnion Combination 
Propeller Shafts. 


“DETROIT” joints have vastly improved propeller shaft operation. 


Anti-friction slip motion, angular motion and length changes are 
accomplished without splines. Without spline friction, thrust loads on 
transmission, axle, bearings and suspension are negligible. 


Result: A better riding autornobile—longer life for the entire drive train. 


DETROIT ».——<- 


UNIVERSAL JOINTS 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 






UNIVERSAL he 
IT hE! 





BLOOD BROTHERS machine division 
UNIVERSAL JOINTS Rockwell Spring and Axle Company 


AND DRIVE LINE ASSEMBLIES ALLEGAN, MICHIGAN 
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“Low Maintenance Led Us To 
Standardize On 
Clark Fork TruckS | swspavin MacGREGOR, WORKS MANAGER, 


EDWARD VALVES, INC., EAST CHICAGO, INDIANA 
—SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 


“Our Clark electric.400041b. Car- a score? Look imto the sound Sensible Step 1 toward a solu- 
loaders have established a low economics of Standardizing on 

maintenance record so impressive Clarks: 

that we decided to standardize @ low maintenance —designed dealer—look in the Yellow Pages 
on Clarks,” says Mr. MacGregor. and built to require a of your phone book. 

‘“‘We operate nine machines, the minimum of attention 

first one purchased in ’42. They @ balanced design—all essential 


features combined with 


parts inventory is no problem. regguieianaalay CLARK EQUIPMENT COMPANY — 
We get prompt, competent service © complete line—electrics, BATTLE CREEK, MICHIGAN 
dealer or from the factory.” and size 

Do you operate fork trucks? @ able counsel to help engineer 

. . or should you?—one, a dozen, an efficient handling system — 


PRODUCTS OF CLARK —TRANSMISSIONS © AXLE HOUSINGS © TRACTOR UNITS ' 
FORK TRUCKS and TOWING TRACTORS © ROSS CARRIERS © POWRWORKER — 7 UIPMENT 
HAND TRUCKS © POWER SHOVELS © ELECTRIC STEEL CASTINGS ©¢ GEARS :' , 

and FORGINGS © FRONT and REAR AXLES for TRUCKS and BUSES 


ero 
+e 





The startling performance of 
America’s great new fighters and 
bombers depends largely upon the 
knowledge and skill of the manufac- 
turer of their jet engine components. 
These rugged “hot parts” must be built 
to jewel-like precision and exhibit 
amazing strength under extremely 
high temperatures. 


Ryan Afterburners for Westinghouse J-46 

Ryan is a pioneer in this field, 
developing the first American jet 
engine afterburner in connection with 
the Navy’s first jet plane, also built by 
Ryan. Today, Ryan leads in the fabri- 
cation of sheet metal turbojet com- 


ponents and afterburners because of 


RYAN-BUILT TURBOJET PARTS AND AFTERBURNER 


a unique combination of advantages: 
long experience in high temperature 
metallurgy — extensive know-how in 
forming, welding and machining 
heat-resistant alloys — the industry’s 
most modern array of high precision 
machines. Few plants anywhere have 
the necessary equipment, methods and 
know-how for this specialized work. 
With these facilities, Ryan is build- 
ing afterburners and jet engine parts 
for General Electric, Westinghouse, 
Pratt and Whitney Aircraft, Wright 
Aeronautical and others. Ryan’s $4 
million worth of modern production 
tools produce high temperature 
jet engine components used in 
North American F-86 and F-100 
Sabres, Boeing B-47 and B-52 
Jet bombers, Convair F-102 fight- 
ers, Douglas F4D Skyray fighters 
and A3D attack bombers and 
McDonnell F-101 fighters. Cur- 
rently, Ryan is building six dif- 
ferent types of afterburners. 


RYAN AERONAUTICAL COMPANY 


Factory and Home Offices, Lindbergh Field, San Diego 12, California 
Other Offices: Washington, D.C.; Dayton, Ohio; Seattle, Washington; New York City 
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As the only maker of jet engine 
parts which also designs, builds and 
flies jet aircraft, Ryan is uniquely qual- 
ified for this exacting work. In virtu- 
ally every field of aircraft development 
and production, Ryan is better pre- 
pared to solve the complex engineering 
and fabrication problems posed by the 
high speed air age. 





CONVAIR 340 








This picture of the Convair 340 shows what 
Rohr is famous for — building power 






packages — power packages for the 






Convair 340 — and other world-famous 






commercial and military planes. Of course, 






Rohr aircraftsmen do more than this. 






Currently they are producing more than 
25,000 different parts for all 
types of airplanes. 
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WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


i 
i 


AIRCRAFT CORPORATION CHULA VISTA AND RIVERSIDE CALIFORNIA 
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Above and beyond the quality you require in your cable and wiring 
assemblies, it is important to choose a manufacturer who can give 
you such plus advantages as experienced engineering counsel and 
on-time delivery. Often it is intangibles such as these that help 


keep your production lines going. 


, Consider Pickard, 04-o sounen 


The wide use of Packard cable and wiring assemblies on America’s 
; foremost automotive vehicles, aircraft and appliances is your 
; assurance of top quality. Packard’s vast manufacturing capacity — 
more than 7,000,000 feet of finished cable and 800,000 wiring 
assemblies each day—is your assurance of regular delivery in 


any quantity you demand. And Packard’s engineering ability 


§ assures cable and wiring assemblies correctly designed and fabri- 
ga . ‘ 

| cated to suit your requirements. These are factors that often 
s result in worthwhile savings to Packard customers. 





Packard Electric Division * General Motors Corporation + Warren, Ohio 


AUTOMOTIVE, AVIATION AND APPLIANCE WIRING 
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ARMSTRONG CORK CO. 
: NAVAL RESEARCH LAB. 
p 


Equipment. Tareelalioliihs 
LOS ALAMOS 


NASH KELVINATOR GENERAL ELECTRIC CO. 


ABERDEEN PROVING GROUNDS 
WHO'S WHO IN TP eG ae 


ATION? 
Le 
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nit al 


ery hed 
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covering © 


TF 
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2 Te ooh will find your OF AMERICA 
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LACLEDE GAS CO. 


SIKORSKY AIRCRAFT 


ATOMIC ENERGY COMMISSION 


} WESTINGHOUSE ELECTRIC CORP. |] COMMONWEALTH EDISON CO 


NAVAL AIR 
DEVELOPMENT STATION 
bs eee SOS. ORE 


DISTRIBUTION SWITCHBOARDS - CONTROL BOARDS - TEST PANELS AND UNITS 


PRECISION TIMERS - CHRONO-TACHOMETERS ~+ PIPELINE NETWORK ANALYZERS 


Srey) 


87 Logan Street 


The STANDARD ELECTRIC TIME COMPANY 


Springfield 2, Massachusetts 
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Giant 750 KVA automatic electric 
resistance welder flash-butt-welds 






stainless steel jet rings in second 
step of the Cleve-Weld Process. 









For jet engines, 
the trend is 
to welded rings— 


by CLEVE-WELD! 
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Another famous user of Cleve-We'd - 
rings. the Curtiss-Wright J-65 jet engine 






As turbo-jet speeds climb ever higher, 
leading engine manufacturers look to the 






Cleve-Weld Process to produce more and 






more of the high-temperature-alloy and 






stainless steel rings that form some of the 






engine’s vital structural parts. 






These rings easily conform with exact- 






ing physical and metallurgical tolerance 






requirements. From the time the flat steel 






is approved by our metallurgical control 







laboratory until the finished rolled, welded 






and machined ring is shipped, it is checked 


constantly by competent inspectors. 






Available on request is a new 28-page 






brochure explaining the Cleve-Weld Pro- 






cess and picturing our engineering, pro- 






duction and inspection facilities. For your 






free copy, write or wire THE CLEVE- 
LAND WELDING COMPANY, West 
117th Street and Berea Road, Cleveland 
7, Ohio. (A subsidiary of American 









Machine & Foundry Company, New York). 


Qa The CLEVE-WELD))Process 


for better jet engine rings 
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Ingersoll-Rand 


Need high capacity, long service life, small size? 


here’s how leading manufacturers of pneumatic tools 


get them with NEEDLE BEARINGS 


Torrington Needle Bearings are used in many 
leading brands of pneumatic tools because of 
their ability to take heavy loading, their com- 
pactness, and their long life. 

In wrenches, nut runners, drills, rivet ham- 
mers, impact and many other types of air-driven 
tools, the Needle Bearing’s ability to boost power 
output and torque, while saving weight and 
space, has been proved again and again. 

On spindles, idler gears, planetary gears and 
angle attachments, Needle Bearings enable tool 
designers to keep tools compact and light. They 


cost little more than plain bearings, yet they give 
high-capacity performance over long periods with 
minimum maintenance. 


Throughout industry, Torrington Needle 
Bearings have become “standard equipment” 
since their introduction nearly twenty years ago. 
When space is limited and high capacity is a 
“must,” specify Needle Bearings. 


Why not learn whether the Needle Bearing can 
benefit your products. Our engineers will be glad 
to assist you. 

THE TORRINGTON COMPANY 

Torrington, Conn. + South Bend 21, Ind. 


TORRINGTON #//7/; BEARINGS 


Needle @ Spherical Roller @ Cylindrical Roller » Tapered Roller @ Ball e Needle Rollers 


Trade-marks of leading pneumatic tool manufacturers whose products enjoy the benefits of Needle Bearings. 


CAD Uenctere ies 


. 
Lay NATIONAL AIR SANDER 


Porter Cable 
Ls 


ARO 
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More and more automotive repair shops and industrial plants are turning 

























to FLEXLOCs to reduce maintenance on high speed, vibrating equipment. 


FLEXLOC locknuts save $600 per year 
in reconditioning automobile engines 


By using FLEXLOCs on connecting 
rod bolts, a motor reconditioning 
shop cut assembly time by a mini- 
mum of 5 minutes per motor. This 
added up to a yearly saving of 250 
hours or $600. No drilling of bolts 
was needed . . . no adjusting of 
nuts to set cotter pins was required. 
And the FLExLocsassured a tighter 
assembly than was possible with 
the castellated nuts and cotter 
pins formerly used. 

FLEXLOoc locknuts rec'uce main- 
tenance too. Oncethey areinstalled, 
you can forget them. Service and 





inspection periods can be stretched 
safely from days to weeks. And 
FLEXLOcs are reusable. They can 
be applied again and again with- 
out losing locking efficiency. 

You can get Fiextoc Self- 
Locking Nuts of various types and 
materials in a wide range of sizes 
and in any quantity. These one- 
piece, all-metal nuts are carried in 
stock by leading industrial dis- 
tributors everywhere. Write for 
literature and samples for test pur- 
poses. STANDARD PRESSED STEEL 
Co., Jenkintown 55, Pa. 


FLEXLOE tocknut pivision 
® 
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JENKINTOWN 


Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 


ir 


fl 


Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 
to lock. 






Fully Locked As a Stop Nut. 
When 14 threads of a stand- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 









} 





| 






ne 


' 


Fully Locked As a Seated 
Nut. When it is used as a lock 
or stop nut, the locking threads 
of the FLEXLOC press inward 
against the bolt, lifting the 
nut’ upward and causing the 
remaining threads to bear 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads. 
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PEMNSYLVANIA 





Too little or too much heat prevent an engine 
from giving peak performance. ‘‘Balanced cool- 
ing”’ protects and prolongs fine performance. For 
over 50 years, as specialists in radiator manu- 
facture, we have been providing efficient ‘“bal- 


LONG MANUFACTURING DIVISION, BORG-WARNER CORP. e DETROIT, MICH. and WINDSOR, ONT. 


Protect Fine Engine Performance With... 


‘balanced cooling’ 







anced cooling”’ systems for car, truck, bus, tractor, 
stationary and diesel engines. This lifetime of 
experience assures you unparalleled engineering 
design and production skill, and the widest range 
of radiator sizes and capacities. 


EO SLR C eG tt ae aged 
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OlL COOLERS 


For positive bearing protection 


Ce 


Thew-Lorain power shovels and cranes must withstand 
rugged operating conditions—where dust, dirt, and 
moisture are the rule rather than the exception. That’s 
why TL engineers specify dependable Kiozure Oil 
Seals for the inner clutch assembly (illustrated) and 
many other bearing applications. These superior oil 
seals give maximum bearing protection by keeping the 
lubricant in, dirt and moisture out. 


Oil Seals 


At the left is a cut-away illustration showing the 
“heart” of Thew-Lorain’s “TL” Series of power 
cranes and shovels—the clutch shaft bevel gears 
which operate the turntable of Lorain TL-25’s. 
Dependable Kiozures protect 5 of the clutch 
shaft bearings under the most rugged service 
conditions where operating temperatures often 
exceed 250° F. 


MODEL 53 KLOZURE MODEL 51 KLOZURE 


Cross-sectional views of finger-spring KLOZURES; hycor sealing 
element for normal services—silicone rubber sealing element for 
elevated temperatures. 


Prolong the life of your bearings! Standardize on 
Garlock Kiozures and prevent breakdowns and re- 
sulting losses in production. 


KiozureE Oil Seals. are made in a complete range of 
sizes and in many models. For full information call your 
Garlock representative or write for KLrozure Catalog 
No. 10. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


/ aon 
ae 
» J 


(J ARLOCK 


In Canada: The Garlock Packing Company of Canada Ltd., Toronto. Ont. 


PACKINGS, 


Sales Offices and Warehouses: Baltimore « Birmingham « Boston « Buffalo « Chicago ¢ Cincinnati « Cleveland « Denver 
Detroit « Houston e Los Angeles « New Orleans « New York City e Palmyra (N. Y.) ¢ Philadelphia « Pittsburgh e Portland 


(Ore.) ¢ Salt Lake City ¢ San Francisco « St. Louis ¢ Seattle ¢ Spokane ¢ Tulsa. 


*Registered Trademark 


GASKETS, OIL SEALS, 
MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 
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Because contractors measure fast, sure starts in dollars... 


Caterpillar. 


...it’s important news to makers 
of automotive equipment. 


Why ... because it offers you another 

safeguard to make sure your products 
are right from the start. 

You see, Globe-built batteries for 

famous CAT-built earthmovers 

have to be able to withstand 

hundreds of daily “teeth- 

rattling” shocks . . . start 

dependably regardless 

of the weather. 


uses GLOBE 


batteries for CAT-built machinery 


In designing and building these super- 
performance batteries, Globe has gained 
a wealth of experience in building extra- 
reliable batteries. Today, this experience 
is applied to Globe-built batteries for 
all petroleum-powered equipment. 


Thus, by specifying Globe-built bat- 
teries, you provide your equipment with 
another plus feature that contributes to 
more dependable, more satisfactory per- 
formance. And you add to customers’ 
confidence because a Globe-built battery 
is more proof that you offer nothing 
but the best. 


~ Giose- UNION Inc.| 


MILWAUKEE 1, WISCONSIN 
GLOBE BATTERY PLANTS LOCATED 47: —. 
ATLANTA, GA. © BOSTON, MASS. © INNATLOHIO “© DALLAS, 
TEXAS & EMPORIA, KANSAS © -HASTINGS-ON- DSON,_ N. ¥>-6* 
JMOUSTON, TEXAS © LOS ANGELES, CALIF. © MEMPHIS, TENN.” 
© “MILWAUKEE, WIS. © MINERAL RIDGE, OHIO. © OREGON CITY. 
ORE. © PHILADEPHIA, PA. © REIDSVILLE, Ny C. 


-. 
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Established in 1923 


HIGH SPEED SHAFT SEALS and 
PISTON RINGS for both JET and 
RECIPROCATING AIRCRAFT 
ENGINES. 


ORIGINAL EQUIPMENT IN 
ALLISON, PRATT & WHITNEY, 
WRIGHT and other leading 
AIRCRAFT ENGINES 


HIGH SPEED SHAFT SEALS 


Write us for further information 
FACTORIES AT: 
3830 Kelley Ave., Cleveland 14, Ohio 


75 N. E. 74th St., Miami 38, Fla. 


Simptex Piston Rinc Mec. Co. 
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HANDLING 
SMALL — 
a 


then handle them automatically 


with SYV7ROV 
PARTS FEEDER 


Controlled, Selective Feeding of et 
Small Parts—Single File—in a 
Oriented Position. 


Provide practical, economical handlin 
of parts to automatic processi 
machines, packaging and inspectio 
stations. Ideal for use in automation 
set-ups. 


Write today for complete catalogue 
data - FREE 


SYNTRON COMPANY 


839 Lexington Avenue Homer City, Penna. 


Fs es a REBT Bers. 
BRO 


ee 


= at " 6: 
BOOST HORSEPOWER 


50% or more 
WITH MIEHLE-DEXTER SUPERCHARGERS 


® Forinternal Combustion Engines 
® Blower and Air Compressor 
To Operations 
Bat © 100-750 H.P., 15-4000 cfm., 
; 2-15 psig. 


' HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our iriproved Portable Sclero- 
scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 
thirty-five years. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING (CO., INC. 


90-35 Van Wyek Expressway, Jamaica 35, WN. Y. 
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CM 
TO MACHINE 






.. A SIMPLE, INEXPENSIVE JOB FOR BOUND BROOK 


You don’t need a time-study crew to tell you this part might cost you its weight in 
gold, produced the old-fashioned way. When your men machine away alternate teeth, 
every motion costs you money. Bound Brook produces bronze and brass gears and 
other parts like these by improved processes of powder metallurgy . . . and in volume 
at a fraction of the cost of machining. Finished parts are smooth, burr-free; well 
within the tolerances required; identical in strength and density. In producing parts 
of metal powder results depend upon the skill, the equipment, the capacity, and man- 
agement’s ability to keep delivery-date promises. Write or wire Bound Brook direct, 
or telephone the Bound Brook man nearest you to learn why Bound Brook can give 
you the results you want, lower costs; faster production; with parts of bronze, brass 
or iron, or with bearings of bronze or iron. 


a0) Ny BROOK 


REN a 





ROUGH TOUGH 
HARD JO/Ng 


aN CEE 
ACCURACY 


W&T 
PRECISION 
DIAL 
MANOMETER, 
FA-145 


Ranges: All ranges from 0-120 inches water 
through 0-250 inches Hg. in two 
revolutions—45 inch scale. 


Write today for Publication No. TP-30-A 
SENIOR CONTOUR NO. 1893 


Cushion Secil 


MILSCO BRINGS YOU NEWEST ADVANTAGES 
IN SEATING COMFORT AND DURABILITY 


WALLACE & TIERNAN 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 
OSC Come at og Represented in Principal Cities, 
In Canada, Wallace & Tiernan Products, Ltd.—Toronto 


COMMANDER NO. 1144 


With or Without 
Fore and Aft 
Attachment 


Improved driver-comfort is one of today’s major 
engineering objectives . . . and Milsco can help 
you to step up the man-work-factor of your equip- 
ment with job-fitted cushion seating. Milsco Cushion 
Seats are the developments of years of experience 
in designing and manufacturing heavy duty cushion 
seats for all types of mobile equipment. Our field 
studies of enduring cushioning materials and con- 
tour body support may prove of important value 
to you. Write us about your seating problem now. 


Sold Only to Original Equipment Manufacturers 
ESTABLISHED 1924 


; j 
yer MILSCO MANUFACTURING CO. 
2758 N. 33rd ST., MILWAUKEE 45, WIS. 


SAE JOURNAL 
THE 
AUTHORITY 
ON 
AUTOMOTIVE 
AND 
AIRCRAFT 
ENGINEERING 


SAE JOURNAL 
29 W. 39TH ST. 
NEW YORK 18, N.Y. 
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Stromberg* Carburetor 


CS ; Bendix* Electric Fu 


Wao 
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Hormance in Today's Cars 
fill he Tomorrow’s 


Strongest Selling Point! 


Today, more than ever, new car buyers are looking for features 
that assure long, satisfactory performance. Engine components 
that contribute to this accomplishment now assume even 
greater importance as they not only influence today’s sales, 
but become tomorrow’s strongest selling point. 


For owner loyalty as well as immediate sales, it pays to specify 


Stromberg* — the carburetor built for lasting performance. 
*REG. U. £. PAT. OFF. 


ECLIPSE MACHINE DIVISION OF B ° 
© Standard Equipment Sales: Elmira, N. Y. endix 
e Service Sales: South Bend, Ind. GUIATION GORSERATIOD 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 





SAE 


offers the... 


@ A “HOW-TO-USE-IT” BOOK— 
SAE Shot Peening Manual, the work of 
Division XX—Shot Peening, Iron & 
Steel Technical Committee, instructs 
engineers, designers, and shop men in 
shot peening “know how.” 


@ A FIRST COMPLETE STORY— 
the Manual fully discusses shot, shot 
peening machines, production proce- 
dures and process specifications; in- 
cludes 29 illustrations and a bibliog- 
raphy of 50 selected references. 


@ A BRAND NEW SAE MANUAL— 
the Shot Peening Manual—SP-84, 
newly listed with our publications, is 
priced at $1.50 per copy to SAE mem- 
bers and $3.00 per copy to nonmem- 
bers; quantity prices upon request. 


ORDER BLANK 
Society of Automotive Engineers 
29 West 39th Street Add 3% city sales tax for deliveries in N. Y. C. 


New York, New York 
Please send me copies of SP-84. (Check) (Cash) (Coupons) 


Name —— 





Company Name ——— 


Company Address —_—— 
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EXTRA STRENGTH WITHOUT EXTRA LENGTH 


i 
; 





IS THE TOUGHEST AUTOMOTIVE 
ENGINE BEARING EVER DEVELOPED 





The extraordinary toughness of Moraine-400 permits the use of shorter 
bearings ... permits automotive engineers to step up engine horsepower 
without increasing engine size. Crankshafts can be strengthened without 
being lengthened—still carry greater piston loads! Space gained between 
bearings can be utilized for heavying-up crankarms. In short, with Mo- 
raine-400, bearing /ength ceases to be a limiting factor in engine design. 


The extreme toughness of the Moraine-400 is due to a new bearing 
metal, developed by General Motors-Moraine research over a ten-year 
period. This aluminum-base alloy, bonded to a steel back, has amazing 
toughness. Moraine-400 bearings operate satisfactorily on oil-hardened 
and Tocco-hardened shafts, and are outstandingly good in such qualities 
as embedability, conformability, and resistance to corrosion. 


Note: Moraine also makes the famous Moraine-100 bearings—now 


used as original equipment on many of the nation’s finest cars and trucks. 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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You get beauty with a personal 
touch in the new Underwood 150. 


This is the die cast aluminum main frame in the new 
UNDERWOOD 150 standard typewriter. 

It replaces six sand castings...saves 41/2 pounds over- 
all weight ... eliminates frame assembly, much frame 
machining, and many fasteners and other small parts. 


More than that, it highspots the hidden benefits you 
can build into a product with die casting when, like 
Underwood, you bring Doehler-Jarvis in at an early 
stage in design. 

Look, for example, at the areas marked with an “x”. 
Each is a spot where die casting effects a production 
saving ... where, perhaps, die cast precision eliminates 
surface machining... or where a part is integrated into 
the original casting rather than assembled. 

Notice, too, how the designers use the high strength 
characteristics of thin die cast sections. The one-piece 
homogeneous die casting gives Underwood a “built-in” 
rigidity and dimensional stability, eliminating size vari- 
ations and “weave” often experienced in built-up assem- 
blies. They use this property to “open up” sides and 
back of the frame for easy access in assembly and 
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casting do the work of 4 


service. They use it to provide vertical mounting for 
the mechanism and, thus, to eliminate drilled holes in 
exterior surfaces. 

And see how ingeniously even the gate of the casting 
is employed. (See area “y”.) It is left in position to 
provide rigid support and insure dimensional stability 
during drilling and machining. Only then is it discarded. 

Now examine the dense, non-porous surface struc- 
ture. It needs no dip coat and thus eliminates still 
another process step. 

Like many another user of Doehler-Jarvis die cast- 
ings, Underwood converts into product improvements 
the savings they realize through die casting. Their new 
UNDERWOOD 150 gives users a lot more typewriter 
than ever before — yet it costs no more. 

In its half century of die casting, Doehler-Jarvis has 
helped many producers, big and little, give customers 
more product for the money ... among them some of 
the best known makers of automotive, electrical, 
communication, household, office and other types of 
equipment. 
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Doehler-Jarvis helped Underwood 











They count on Doehler-Jarvis for both the resources 
and the resourcefulness they need to take full advan- 
tage of the die casting process. You can count on 
Doehler-Jarvis, too. 

So when you have a new product on the boards — 
call in Doehler-Jarvis. 









Doehler-Jarvis 
Division 
of » 


National Lead Company (i 


General Offices: Toledo 1, Ohio 








* Reg. U. S. Pat. Off. 


UNEVEN 
ROAD 
AHEAD 


EVEN IT OUT WITH 


DELCO 


SHOCK ABSORBERS 


GENERAL MOTORS CORPORA 
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Leather 


gives a better buy to buyers 


-..,a bigger profit to you 


@ One of the best sales features a car can have 
—in any price class—is upholstery of genuine 
leather. No other material adds so much extra 
value to a car for so little . . . or offers so much 
added profit for you. 

Genuine upholstery leather costs little more 
than good seat covers... takes hard wear in 
stride and actually improves with age. It’s the 
ideal car upholstery because it is always easy 
to “slide’’ on, resists hot sunlight and bad 


SEND FOR THIS FREE BOOKLET 
“All About Genuine Upholstery Leather,” 
the new, free fact-booklet on leather is 
yours for the asking. It contains some 
nteresting reasons why genuine uphol- 
stery leather is the best buy for. your cus 
tomers —best buy for you. Write for 
today. There's no obligation 


Only Genuine Upholstery Leather 
Wears as Well as It Looks 


AMERICAN LEATHER MANUFACTURING CO., Newark, N. J. 
THE ASHTABULA HIDE & LEATHER CO., Ashtabula, Ohio 
BLANCHARD BRO. & LANE, Newark, N. J. 
EAGLE-OTTAWA LEATHER CO., Grand Haven, Mich. 
GARDEN STATE TANNING, INC., Pine Grove, Pa. 

GOOD BROS. LEATHER CO., Newark, N. J. 

* THE LACKAWANNA LEATHER CO., Hackettstown, N. J. 
RADEL LEATHER MANUFACTURING CO., Newark, N. J. 
RASER TANNING CO., Newark, N. J. 

Suppliers of finished leather. 
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weather, holds its color and beauty for years 
without fading. Leather is always comfortable 
—becomes softer and more pliant with age— 
develops a rich patina that distinguishes it from 
any substitute. And genuine upholstery leather 
means a higher trade-in value. Sales reports 
show that it increases the resale value of any 
car. Nothing adds luxury, value and profit to a 
car like leather. Why sell less? 


THE 
LEATHER GROUP, 


141 East 44th Street, New York 17, N. Y. 
Detroit Office, 199 Pierce St., Birmingham, Mich. 


UPHOLSTERY 
INC. 


Please send me your new booklet *‘All About Genuine 
Upholstery Leather." No obligation of course 


Name 





Company 
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grind truck axles to 


in the new Timken-Detroit indoor 
proving ground...and only 


‘We jounce, twist and grind them. We abuse, torture and ruin 
them. We duplicate any on-the-job hauling situation... 
then add several special brutal tests of our own. 


And for good reasons! We can assure 
you in advance that a Timken-Detroit 
axle can take a harder beating on the 
job it was built for than any other axle 
made! 

We capsuled a multi-thousand acre 
proving ground into one room. Here our 
engineers put 50 years of experience in 
building axles for trucks, buses and 
trailers to work. Here the axles and 


ae 


gearing are subjected —indoors—to any 
outdoor hauling condition . . . and sci- 
entifically analyzed. 

It’s research to the “umpteenth” de- 
gree. But you enjoy: longer truck life; 
less maintenance, repairs and down- 
time; lower operating costs. That’s why 
the smart money of truck builders and 
owners rides on Timken-Detroit axles 
and gearing. 


TDA proves axle quality 
and performance in this 
“Torture Chamber” 


Here we simulate actual highway 
conditions . . . test quality and per- 
formance of axles under any haul- 
ing situation, such as duplicating 
the kinetic energy of 80,000 lIbs., 
G.C.W., at 60 m.p.h. All tests are 
repeated hour after hour with an 
automatic cycling control. 


WT 


TELL 


Whatever he hauls . . . simulated 
service conditions show up elec- 
tronically on a screen like this. For 
instance —a heavily loaded truck 
on a bumpy, twisting road —then 
on a level express highway or long 
grade. What happens to the axle 
and gearing is measured, charted 
with absolute scientific accuracy. 














He’s hauling steel . . . he wants axles 
that can “tote” the load—on high- 
way, side roads and open fields . . . can 
do it fast, powerfully, dependably. He 
wants axles that absorb punishment .. . 
are easy and cheap to maintain... 
stingy on repairs and downtime. He 
wants Timken- Detroit ““Torture-Tested” 
axles with Hypoid gearing. 





pieces 


Timken has it! 





“TORTURE-TESTED” 
to Save Money on the Job 


WORLD’S LARGEST MANUFACTURERS OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 





He’s an intercity hauler .. . he wants 
axles with pulling power plus speed— 
under any conditions . . . without beat- 
ing the engine to pieces. He wants eco- 
nomical, dependable performance and 
low upkeep . . . litthe downtime for re- 
pairs .. . long truck life. All these he 
can have in Timken-Detroit ‘“Torture- 
Tested” axles with Hypoid gearing. 





He delivers goods . . . he wants axles 
that will take him anywhere...stop and 
go. He wants power and speed where it 
counts ... plus easy operation. He 
wants low maintenance and repair costs 
. . . little shoptime. He wants Timken- 
Detroit “Torture-Tested” axles with 
Hypoid gearing! 





> 
j SINGLE-SPEED 
FINAL DRIVE 


SINGLE-SPEED 
DOUBLE-REDUCTION 
FINAL DRIVE 





TWO-SPEED 
DOUSLE-REDUCTION 
FINAL DRIVE 





Next truck you design... 
figure on Timken-Detroit Hypoid gearing 


Hypoid gearing for truck axles was 
pioneered by Timken-Detroit. 

Proved in billions of ton-miles of ac- 
tual operation. Designed to give the 
slower gear ratios necessary for mod- 
ern engines without loss of strength. 
Pinion is bigger, stronger . . . bearings 
are larger . . . more teeth in contact 
reducing loading per unit of contact 
area. Torque transmitting capacity in- 
creased to step up performance and 
rugged power. 


Plants at: Detroit, Michigan 
Oshkosh, Wisconsin « Utica, New York ¢ Ashtabula, Kenton and Newark, Ohio ¢ New Castle, Pennsylvania 


Gets 3-for-1 power, too! . . . tailor- 
make your truck to the job with a 
choice of three final drives — single- 
speed; single-speed double-reduction; 
and two-speed double-reduction. They 
fit into any one of a complete “fam- 
ily” of 7 basic axle capacities—in the 
entire range of medium and heavy- 
duty requirements. This advanced-re- 
lated design incorporates identical 
features of construction and inter- 
changeability. 






Dependability... 


proven on most 
diesel makes and models 


The BEST Choice For Your Needs 


If you’re concerned with the design of lubricating oil or 
cooling systems for jet, heavy-duty gasoline or diesel 
engines it will pay you to specify DETROIT Vernatherm Engine 
Thermostats. For only DETROIT Engine Thermostats give you 
the assurance of dependable, efficient operation perform- 
ance proven on military and commercial aircraft . . . on 


ordnance combat vehicles . . . and on most diesel makes 
and models. So take advantage of this outstanding record— 
specify DETROIT Vernatherm Engine Thermostats, the true 
standard of the industry for rugged, exacting service! Avail- 
able as engine cooling thermostats, oil cooler thermostats, 
shutter thermostats and thermostatic power elements. 


All DETROIT Vernatherm Engine Thermostats are... 


© Built with tight seats for mini- 
mum leakage 


@ Not subject to chatter 


®@ Designed to work with either 
open or closed cooling systems 
®@ Not affected by barometric 


pressure 
ESTABLISHED IN 1677 AS 


(/ Detrorr Lusricaror COMPANY 
—— tae 
. ovliots 
CORP. 


DETROIT 

DETROIT 8, MICHIGAN Division of American Radiator & Standard Sanitary Corporation 
Canadian Representatives in Montreal, Toronto, Winnipeg Railway & Engineering Specialties, Ltd 

AUTOMATIC CONTROLS for REFRIGERATION 

AIR CONDITIONING 7 DOMESTIC HEATING ° AVIATION 

TRANSPORTATION . HOME APPLIANCES . INDUSTRIAL USES 

Seung home ama vrraicatry AMERICAN-STANDARD * AMERICAN BLOWER 

CHURCH SEATS & WALL TILE * DETROIT CONTROLS * KEWANEE BOILERS » ROSS EXCHANGERS 
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Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 


ENGINE RESEARCH 
OPPORTUNITY 


Graduate engineers with research and develop- 
ment experience in automobile engines or small 
four-cycle diesel engines are invited to consider at- 
tractive new opening in Battelle’s extensive research 
laboratories. Unusual opportunities for professional 
growth, individual initiative, and advancement. For 
prompt, confidential consideration, please write to 


BATTELLE MEMORIAL INSTITUTE 


505 King Avenue Columbus 1, Ohio 


5 NEW and 1 REVISED 


Aeronautical Standards & Recommended 
Practices 


were issued 


October 15, 1953 
10 NEW and 23 REVISED 
Aeronautical Material Specifications 


were issued 


Dec. 1, 1953 


For further information please write 


SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
29 WEST 39 STREET, NEW YORK 18, N. Y. 
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oxis THE Littles birk Cis cu? ff WAVY 


may 
DRAGUID 


The “Full Time” Hydraulic Power Steering 


Handling big cars is no effort for even the littlest girls with Gemmer 
HY DRAGUIDE—The “Full Time” hydraulic power steering with 
the natural feel. e “Full Time” power steering because of exclusive 
Gemmer designed proportional valving which is brought into opera- 
tion with the slightest movement of the steering wheel at any vehicle 
speed. @ Steering Effort reduced by 80% —Only HYDRAGUIDE 
takes full advantage of modern hydraulic design to produce 
truly effortless steering — and the gear is fully self-righting after 
turns. e Road Feel Retained—The natural feel of HY DRAGUIDE 
instills the confidence that comes only with the knowledge of 
superb control, e Safety Increased -HYDRAGUIDE prevents 
swerving from blowouts, soft shoulders, obstructions, etc. Fewer 
steering wheel turns—less “wind up”— required, making for greater 
control. e Little girls, big brothers, 


fathers, mothers and friends, all are Yih like 
6366 enthusiastic about HYDRAGUIDE. You Wi" tthe 1- Too 


GEMMER MANUFACTURING COMPANY Detroit 11, Mich. 
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for Free-flowing Bins, Hoppers 
and Chutes — install 
SYNTRON 


ELECTRIC 
VIBRATORS 


Assure a positive flow of fine 
powders or hard-to-handle 
lumps on bulk handling jobs 
where speed and economy are 
important. 3600 electromag- 
netic vibrations per minute 
eliminate arching, plugging 
and clogging. Compact—easy 
to install—low operating cost. 


Write today for complete catalogue data—Free 


SYNTRON COMPANY 


839 Lexington Avenue Homer City, Penna. 


KEEP YOUR HEAVY DUTY EQUIPMENT 
ROLLING... UNDER ALL 
CONDITIONS WITH... 


- 


MOTUL LUBRICANTS 


With over 109 years of experience in every phase of lubri- 

cation, we offer a comprehensive line of products especially 

developed to give heavy-duty farm, road and mine 
equipment longer lasting lubrication protection 
at the lowest ultimate cost to the user. 


WRITE FOR FREE LUBRICATION GUIDE — TODAY! 
OIL PIONEERS FOR OVER 100 YEARS 


SWAN-FINCH OIL CORPORATION 


205 EAST 42nd STREET - NEW YORK 17.N.Y 
BUFFALO oe a ce) OetrrRoir MEMPHIS 


Want One 
For Your 


Lapel ? 


An SAE Emblem 


e Distinguishes you 
as an SAE member 


¢ Is an attractive 
gold-filled clutch- 
back pin 


¢ Costs only $1.50 


lus 

30¢ Federal tax for delivery 
in the United States and 5¢ 
sales tax for delivery in 
New York City 


A") 


ACTUAL SIZE 


Member Grade 


Associate Grade 


GOLD on BLUE ... 
GOLD on RED .... 


GOLD on WHITE . Junior Grade 


Society of Automotive Engineers 
29 West 39 St., New York 18, N. Y. 


Pleuse send me an SAE erblem. Enclosed is my 
check for $.. ($1.50 plus applicable taxes). 
Grade of membership (please check) 


() Member () Associate () Junior 


Name 
(PLEASE PRINT) 


Address 
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NATIONAL OIL SEAL LOGBOOK 


Write our Redwood City office for reprints of this Logbook page 


Figure 1. Western Gear Works Dual Accessory Drive 


How Western Gear seals high-speed shafts 
in gear box of Convair radar trainer 


A sound solution to oil sealing problems 
in high speed aircraft gear assemblies is 
found in Western Gear Works dual out- 
put accessory drive. 

This unit drives a generator and al- 
ternator powering ten radar stations in 
the Convair radar instruction aircraft. 
The gear box is of magnesium, and de- 
signed for 2,000 hours operating life. 
Shaft speed at the output pads reaches 
10,000 R.P.M., and operation is con- 
tinuous. Lubricant is AN-0-3 oil, tem- 
peratures range from —65° to 250°F, 
and the entire assembly is subjected to 
constant external vibration. 

Dependable operation and effective 
oil retention is assured by National 
Syntech* Oil Seals at three points. Seals 
*T.M. Reg. 


used are National 50,000-S standard 
designs, with spring-tensioned synthetic 
rubber sealing lips. 

National Syntech seals are ideal for 
applications where high speeds, tem- 
perature extremes, vibration, and mini- 
mum sealing torque are required. Seals 
in the Western Gear assembly repre- 
sent but one of over 2,500 standard de- 
signs with Syntech and leather sealing 
members offered by Na- 
tional. For complete in- 
formation on National 
Syntech or leather seals, 
or special seals for spe- 
cial applications, call or 
write the nearest Na- 
tional Field Engineer. 


Figure 2. 
50,000-S 
Syntech Oil Seal 


Sealing 
News & Tips 


Separating Oils, Fluids 

In applications where 

fluids or lubricants 

must be separated 

within a housing, 

National 70,000-S 

Syntech seals are 
recommended. This design has twin 
sealing lips of synthetic rubber, pre- 
cision-trimmed to a “knife-edge” for 
minimum torque, mounted opposed, 
and spring-tensioned for positive 
sealing. Syntech seals are capable of 
continuous operation at intermittent 
temperatures up to 250°F, speeds to 
7,000 F.P.M. and run-out to .030 in- 
dicator reading. 


External Design 

For applications where 

the shaft remains sta- 

tionary, the bore ro- 

tates, and centrifugal 

force would impair op- 

eration of a shaft seal, 

National 80,000 series 
spring-tensioned leather seals are 
recommended. Use of this external 
design seal frequently simplifies ma- 
chinery design and makes possible 
easier assembly and re-assembly. 


Free O-Ring Catalog 

National also of- 

fers a complete 

line of commercial 

grade O-Rings in 

all standard sizes. 

Write for new Na- 

tional O-Ring cat- 

alog which lists all 

rings, includes in- 

formation on design, application, 
performance, back-up rings, etc. 


“Let Your Decision be Based on Precision” 


NADIONAL 


OIL & GREASE SEALS 


O-RINGS SHIAS 


® 
NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2962 


CALL IN A NATIONAL APPLICATIONS ENGINEER 


CHICAGO, ILL. 


DALLAS, TEXAS 
DETROIT, MICH. 
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Room 4113 Field Building, F Ranklin 2-2847 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., YEllowstone 2-2720 
3012 Highland Park Village, JUstin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS 


MILWAUKEE, Wis. 
NEWARK, N. J. 


DOowNeEY (Los Angeles Co.), CALIF. . 

647 West Virginie Street, BRoadway 1-3234 
Suite 814, 1180 Raymond Blvd., Mitchell 2-7586 
REpDWoop City, CALIF. . . Broadway and National, EMerson 6-3861 


519 South Broadway, WIchita 2-6971 


11634 Patten Rd., TOpaz 2-8166 





Build Top Performance Into 
Your Own Product .... 
rome ane | ek Sy 


life and perform- 


preauets such os =| SELENIUM RECTIFIERS 


Arc Welders 
Battery Chargers 
Business Machines 
Burglar Alarms 
Circuit Breakers 
Counting Equip. 
d-c Motors 
Electroplating 
Equip. 
Elevator Controls 
Magnetic Chucks 


Photoelectric 


Equip. For almost every type of product requiring 
ac to de power conversion, Compact—high 

Radar current capacity—no warm-up required— 
ss withstand continuous, heavy duty service. 1 
Television inch square cells up to forced cooled 30,000 


Vibratory Equip. watt stacks. 
Write for complete catalogue data—FREE 


SYNTRON COMPANY 


839 Lexington Avenue Homer City, Penna. 
PSOCSSSSSSSSSSSCSSSSCOCHESCSOSECSEESCESESS 
NEW! VERSATILE! 
e LABORATORY VACUUM FURNACE 

> 0 r p r 0 d u C t i 0 n a n dj The efficient answer to all laboratory furnace prob- 
E lems. Will handle up to 5 Ibs. of steel and equal 
volumes of most other metals at temperatures up to 

and in excess of 2000° C. 


L b T i | 
t t ' ‘ Designed for efficient: 
a 0 r a 0 r e S i n g Su — ; - Vacuum Melting—Alloying 


—Casting—Heat Treating 
—Quenching. 


Widely used by manufacturers of Te ot Our complete line of high 


vacuum equipment is avail- 


@ TURBINES e@ DIESEL ENGINES _ & a sein Ibratry ad 
e GASOLINE ENGINES ° PUMPS Visit our aaah il IRE Show, March 22-25, Booth #865 
e BELTS e SPARK PLUGS OPTICAL FILM ENGINEERING CO. 
2731-37 N. Sixth St., Philadelphia 33, Penna. 
e PISTON RINGS e@ SUPERCHARGERS CO OOOOOOOOOOOOOOEESOHLOODOOSOO00CCCOOO® 
@ ELECTRIC MOTORS 
@ TRANSMISSIONS and DIFFERENTIALS 


7OCCSCSCCOSSOSSESOSESCOSESCESES 


@eeeeeees 


GET Your copy oF THIS/MeW 


Wagner Air Brake 


Many Other Applications 
It will pay you to write for Bulletin 760 


TAYLOR DY NAMOMETER . ie The system with the Rotary Air 
5 Compressor. They give added 

; brake efficiency on all trucks, 

AND MACHINE COMPANY ory tractors, trailers and buses. 


Write for your copy of Catalog 
6411 River Parkway, Milwaukee 13, Wisconsin } KU-201 today. 


; a Wasner Electric @rporation 


Manufacturers of HI-EFF Hydraulic Dynamometers——Static 
KSI-16 6378 PLYMOUTH AVE , ST LOUIS 14,MO,U S.A 


Balancing Machines—Sensitive Drilling Machines 
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EATON 
FREE-VALVES @ a 


Ay 


are Free to Rotate in Y, 


B 0 I tf Directions! 


~y 
Result: e } 
Valves last many times longer. j ; 
Performance records prove it! \ / i 
Eaton Free-Valves are genuinely 

““free’’—free to turn at random, 

in either direction, during a 


major portion of the This free-floating action wipes stem 


lift-cycle and seat free of deposits; keeps a 
film of oil on stem and guide surfaces. 
Scuffing is prevented, wear is reduced. 


Hot-spots due to local leakage are eliminated. 


Eaton Free-Valves can be applied to practically 
any engine without design changes. Our 


engineers will be glad to discuss 


"a , - gs Eaton Free-Valves with you. 
' x 
a 


™~ \EATON MANUFACTURING COMPANY 


. General Offices: CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD + DETROIT. 13, MICHIGAN 


Lavoe PRODUCTS: re mi 
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A 


Adel Division General 
Metals Corp. 
Aeroquip Corporation 
Airesearch Division of the 
Garrett Corp. 
Allegheny Ludlum Steel Corp. 
American Chemical Paint Co. 
American Felt Co. 
Automotive Gear 
Works, Inc. 


B 


Battelle Memorial Institute 
Bendix Aviation Corp. 
Bendix Products Div. 
Radio Div. 
Scintilla Magneto Div. 
Stromberg-Elmira Div. 
Bendix Westinghouse 
Automotive Air Brake Co. 
Bethlehem Steel Co. 
Blood Brothers Machine Co., Inc. 
Bohn Aluminum & Brass Corp. 
Borg & Beck Div., 
Borg-Warner Corp. 
Bound Brook Oil-Less Bearing Co. 
Bower Roller Bearing Co. 
Brad Foote Gear Works, Inc. 
Bundy Tubing Co. 120, 
C 
Campbell, Wyant & Cannon 
Foundry Co. 
Clark Equipment Co. 
Cleveland Welding Company 


159, 


D 


Delco Products Div. 

General Motors Corp. 
Detroit Aluminum & Brass Corp. 
Detroit Controls Corp. 
Doehler-Jarvis Division of 

National Lead Co. 

Douglas Aircraft 

Company, Inc. 


E 


Eaton Mfg. Co., Axle Div. 
Eaton Mfg. Co., Valve Div. 
Erie Malleable Iron Company 


F 
Fairchild Engine & Airplane 
Corp. (Aircraft Div.) 


Federal-Mogul Corp. 
Fuller Mfg. Co. 


G 


Garlock Packing Company, The 
Gemmer Mfg. Co. 


190 


115 
125 


156 
122 
146 
192 


Inside Back Cover 


INDEX TO ADVERTISERS 


Globe-Union, Inc. 
Goodyear Tire & Rubber Co. 
Great Lakes Steel Corp. 


Hooker Electrochemical Company 
Hyatt Bearings Div. 
General Motors Corp. 
Hydreco Division, The New York 
Air Brake Co. 


Imperial Pencil Tracing Cloth 
International Nickel Co. 


K 


Kearfott Company, Inc. 
Kelsey-Hayes Wheel Co. 
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Lockheed Aircraft Corp. 

Long Mfg. Div. Borg-Warner Corp. 

Lord Manufacturing Co. 

Lycoming Spencer Division 
AVCO Mfg. Co. 


M 


McCord Corp. 

Marvel-Schebler Products Div. 
Borg-Warner Corp. 

MB Manufacturing Company, 
Inc., The 

Mechanics Universal Joint Div. 
Borg-Warner Corp. 

Midland Steel Products Co. 

Miehle-Dexter Supercharger Div. 
of Dexter Folder Co. 

Milsco Mfg. Co. 

Moraine Products Div. 
General Motors Corp. 


N 


National Malleable & Steel 
Castings Co. 

National Motor Bearing Co. 

New Departure Div. 
General Motors Corp. 

New York Air Brake Co. 


oO 


Optical Film Engineering Co. 


P 
Packard Electric Div. 

General Motors Corp. 163 
Parker Appliance Co. , 141 
Parker Rust Proof Co. 14 
Perfect Circle Corporation 

Inside Front Cover 
Pesco Products Div. 


Borg-Warner Corp. 138 


dp 


Precision Rubber Products Corp. 
Purolator Products, Inc. 


R 


Rockford Clutch Div. 
Borg-Warner Corp. 
Rohr Aircraft Corp. 
Ross Gear & Tool Company 
Rubatex Division of Great 
American Industries, Inc. 
Ryan Aeronautical Company 
Ss 
Shore Instrument & Mfg. Co., Inc. 
Simplex Piston Ring Mfg. Co. 
Sorenson & Co., Inc. 
Spencer Thermostat Div. 
Metals & Controls Corp. 
Spicer Mfg. Div. of the 
Dana Corp. 
Stackpole Carbon Co. 
Standard Electric Time Company 
Standard Pressed Steel Company 
Superior Steel Corp. 
Swan-Finch Oil Corp. 
Syntron Company 


149, 


172, 186, 
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Taylor Dynamometer & 
Machine Co. 
Thompson Products, Inc., 
Detroit Div. 
Thompson Products, Inc., 
Special Products Div. 
Timken-Detroit Axle Div. Rockwell 
Spring & Axle Company 182, 183 
Timken Roller Bearing Co., Steel & 
Tube Div. Outside Back Cover 
Torrington Co. (Needle Bearings). 166 
Tung-Sol Electric, Inc. 116 
Twin Dise Clutch Co. 
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Universal Products Co., Inc. 
Upholstery Leather Group 
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Vickers, Inc. 
Ww 


Wagner Electric Corp. 

Waldes Kohinoor, Inc. 

Wallace & Tiernan Products, Inc. 
Waukesha Motor Company 
Western Felt Works 

White Dental Mfg. Co., S. S. 
Wisconsin Motor Corp. 

Wix Corporation 
Wyman-Gordon Co. 


e 


Young Radiator Co. 142 
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BOHN CASTINGS 


, 
i 
-y. 
ta ro oe 
5 B “es 
ie bh 2 
i 
rd 
. \ ce 
BARREL CORES” ARE FITTED ON THE MOLD FOR A JET ENGINE CASTING ie 
Offices: 
54 cores 
k A Bohn casting made for jet engines ee 
A 
make one requires the precise fitting and venting of NEW YORK 
¥ 5 DAYTON 
ap p I ©’ 54 cores to make each mold. Step after step ALUMINUM ST. LOUIS 
ail Reena BIRMINGHAM 
must be carefully controlled to meet rigid specifications. The ces 
finished casting must pass intensive X-ray and laboratory & BRASS ree 
examination. The same skill goes to work on your cast- HI PL MINNEAPOLIS 
INDIANAPOLIS 


MILWAUKEE 
LOS ANGELES 
CASTINGS © REFRIGERATION AND AIR CONDITIONING PRODUCTS © FORGINGS © PISTONS © BEARINGS » EXTRUSIONS » INGOTS DETROIT 26, MICHIGAN [UUi7\ie) 


ing problem—simple or complex—when you call on Bohn. 


1400 LAFAYETTE BLDG. 


i} 





Installing a dust seal gasket between the castings in the 
bevel gear and steering clutch compartment of a Cater- 
pillar track-type Tractor. 


Probably tractors encounter more severe operating conditions 
than almost any other piece of mechanical equipment, and for 
that reason it is vitally important to keep dust, grit, and water 
out of operating parts, and oil and grease in. Felt seals are ideal 
for this purpose, and American is proud to supply felt for seal- 
ing to Caterpillar Tractor Co., Peoria, Illinois. In these days of 
expanding construction, you will see Caterpillar-built machin- 
ery everywhere. Felt is in many of them, unseen, helping pro- 
tect performance, reliability, and long life ... American makes 
various types of felt for sealing purposes, and supplies it as 
desired, including gaskets and washers cut to size. For infor- 
mation, write for Data Sheet No. 11, “Felt Seals, Their Design 
and Application.” 


Americanfelt 
Com vy 


TR MARK 


GENERAL OFFICES: P. O. BOX 5, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, 
Seattle, San Diego, Montreal.—PLANTS: Glenville, Conn.; Franklin, Mass.; New- 
burgh, N. Y.; Detroit, Mich.; Westerly, R. |.—-ENGINEERING AND RESEARCH 
LABORATORIES: Glenville, Conn. 


SAE JOURNAL, MARCH, 1954 





You can’t inspect 
Quality INTO a gear 


Every “Double Diamond” Gear is closely These quality values, arising from extensive 


} 


inspected for dimensional accuracy. But the experience, engineering skill, and manufac- 
basic values of “Double Diamonds” can’t be turing care, assure the long, trouble-free 
“miked” because they lie beneath the surface _—_gear-life for which “Double Diamonds” are 
and can be “inspected” only by lasting per- very well known. 


formance on the job. May we send further facts? 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


~ Automotive (rear Works. ine. 


ESTABLISHED IN 1914 RICHMOND, INDIANA 





THE NUMBER 15245 ON THIS BEARING 
CUP coupled with 15123 on the cone tells you 
it’s a certain size tapered roller bearing com- 
monly used on front wheels. But with the 
trade-mark ‘““Timken®” also stamped on the 
bearing, the number tells you a great deal 
more — about the quality that’s built into the 
bearing and the service that goes with it... 


TAILOR-MADE FOR BEARINGS—To be 
sure of getting steel to meet our exacting re- 
quirements we make our own. This piercing 
mill turns out high quality seamless tubes for 
bearing cones and cups. It uses the special 
“elongator’”’ process, developed by the Tim- 
ken Company, to give closer size tolerances 
than conventional mills. 


RADE MARK RE U.S. PAT. OFF. 


What else does the 


number tell you? 


SO ACCURATE that gage blocks stick to the plate. Flat to 
within 0.00007 inch, this 36” x 60” surface plate is one of the 
scientific devices used in our tool inspection laboratory to keep 
our gages accurate—the indispensable must for super-quality 
Timken tapered roller bearings. 


Ge cx. fae 


CONSTANT IMPROVEMENT —resulting from never-ending 
research and development. This machine studies the effects of 
vibration on bearings. It’s part of our program to make bearings 
last even longer. So when you specify a bearing number, specify 
“Timken” too. And for full value always use a Timken bearing 
cone with a Timken bearing cup. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


i Vi 
NOT JUST A BALL © NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL @) AND THRUST ~(§— LOADS OR ANY COMBINATION -0- 
t 1 





